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INTRODUCTION 


After  considerable  labour,  the  Trachoma  Control  Project  (under  Indian 
Council  of  Medical  Research)  in  1964  disclosed  that  amongst  a  rural  popu- 
lation of  355  million  in  the  1 5  States  of  India,  19.9  million  have  impairment 
of  vision  of  various  degrees,  out  of  which  3.5  million  are  economically  blind. 
Before  this  report  was  published,  some  analytical  work  on  ocular  problems  in 
the  country  had  appeared  following  contact  studies  or  through  sending  ques- 
tionnaires to  medical  centres.  (Ursel<ar  1954,  Cooper  1965,  Agarwal  1963  etc  ) 
but  after  the  publication  of  this  report,  much  interest  was  shown  by  the 
Ophthalmologists  in  the  country(Saxena  '66,  Venkataswamy  '66,  Shukia  '66, 
Krishnamurthy  '66.  Agarwal  '66,  Chatterjee  '68,  Franken  '68,  Ghosh  '69).  These 
studies  laid  stress  on  the  pattern  of  disease  distribution,  an  important  first  step 
for  planning  any  far  reaching  strategy  to  combat  any  disease.  To  check  blind- 
ness, it  becomes  imperative  to  know  the   factors  contributing  towards  its 
causation.  In  this  part  of  the  country,  Franken  (1968)  was  the  first  to  study 
the  problem  in  Punjab  on  scientific  lines.  The  study  contemplated  by  the 
author  (Franken)  included  comparison  of  the  pattern  of  various  ocular  dis- 
orders in  dry  and  fertile  zones  of  the  plains  of  Punjab  and  in  mountainous 
Himalayan  terrain.  Chatterjee  ('68)  presented  his  figures  from  Lahaul  &  Spiti 
Franken  ('68)  completed  this  work  In  the  dry  belt  of  Punjab  but  work  in  the 
fertile  belt  remained  undone.  To  fill  in  this  gap  this  study  was  undertaken  in 
the  vicinity  of  Chandigarh. 

In  November  1967,  an  understanding  was  signed  between  the  Vocational 
Rehabilitation  Administration,  Government  of  the  U.S.A.  and  the  Director,  Post 
Graduate  Institute  of  Medical  Education  &  Research,  Chandigarh.  Thus,  the 
Research  Project  "ESTABLISHMENT  OF  A  PILOT  REHABILITATION  CENTRE 
AND  MOBILE  OPHTHALMOLOGiCAL  UNIT  FOR  PERSONS  DISABLED  BY 
EYE  DISEASES"  was  established.  The  actual  work  commenced  in  April  1968, 
Amongst  the  many  objectives,  one  was  to  collect  and  analyse  data  on  such 
matters  as  the  incidence  and  prevalence  of  blindness,  the  causes  in  relation  to 
age  and  the  extent  of  damage,  and  the  medical,  vocational  and  economic 
needs  of  persons  with  eye  disorders  with  a  view  to  making  far  reaching  recom- 
mendations on  the  most  effective  way  to  combat  those  problems. 

Present  study  is  the  outcome  in  pursuance  of  this  objective  Two  blocks 
-  -  one  each  from  Punjab  and  Haryana  —  were  selected  for  this  study. 


PREFACE 


Nobody  can  claim  to  be  more  informed  than  myself  about  my  shortcomings. 
Only  those  who  happen  to  have  personal  experience  of  going  to  villages  can 
understand  the  hardships  that  this  team  of  workers  had  to  endure.  One  has  to 
shed  the  ego  of  being  a  City  Babu  before  going  to  village,  and  then  after 
crossing  all  the  barriers  of  the  rugged  terrain,  one  should  be  ready  to  face  both 
the  active  and  passive  resistance  of  the  villagers,  who  have  all  the  reasons  to 
suspect  the  motives  and  treat  you  as  an  alien.  But  that  is  all  in  the  game.  I  am 
thankful  to  all  the  thousands  of  persons  who  have  allowed  us  to  examine  their 
eyes,  and  made  it  possible  for  us  to  compile  this  report.  The  encouragement 
of  the  Director  of  the  Post  Graduate  Institute  of  Medical  Education  &  Research, 
Chandigarh^  Dr.  P.  N.  Chuttani  and  the  guidance  and  economic  support  of  the 
Rehabilitation  Department  of  the  U.S.  Government  have  made  it  possible  for  us 
(or  facilitated  us)  to  reach  the  REAL  INDiA-^the  RURAL  INDIA.  With  the 
support  still  continuing,  the  survey  of  Chandigarh  and  the  surrounding  villages 
is  in  progress. 

This  report  is  not  all-inclusive,  but  certain  salient  features  are  highlighted 
I  express  my  thanks  to  all  those  working  in  the  Project  for  their  untiring  work 
and  skiH. 

I  must  also  put  on  record  my  thanks  to  Mr.  H.  D.  Gupta,  the  Institute 
statistician  for  guiding  our  Project  statistician  and  helping  us  in  our  statistics 
work. 


I.  s.  JAl^ 
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Chapter  I 
Material  and  Methods 


Kharar  and  Raipur  Blocks  are  adjoining  Chandigarh.  (Fig.  I) 

Kharar  B?ock  is  situated  in  Punjab  State  while  Raipur  Rani  Block  in  Haryana 
State.  Both  the  blocks  lie  betwet^n  30°~02'-25"  and  31  °  ~  1 0'-35''  North 
Latitude  and  76  — 10'-55"  and  77°-36'  — 20"  East  Longitude.  The  general 
population  of  Kharar  Block  is  about  97396  and  that  of  Raipur  Rani  Block  about 
91139. 

Simple  random  sample  was  drawn  for  Raipur  Rani  Block  and  stratified 
sample  for  Kharar  Block.  5%  sample  was  selected  for  the  former  and  8%  for 
the  latter.  4,601  persons  in  the  Raipur  Rani  Block  and  8  1 42  persons  in  the 
Kharar  Block  were  examined.  However  2,1  93  more  persons  from  the  Kharar  Block 
were  examined  including  321  of  the  'Pilot  Project'  study,  but  for  scientific 
analysis  they  have  not  been  included  in  this  study. 

Climate 

It  is  quite  hot  in  summer  and  sufficiently  cold  in  winter.  The  temperature 
begins  to  rise  in  March,  it  goes  on  rising  till  the  mercury  touches  1 1 6"^  F  or 
ever  more  towards  the  middle  of  June.  Hot  winds  blow  over  the  land  but  the 
heavy  dust  storms  are  rare.  The  rainy  season  sets  in  by  the  fourth  week 
of  July  and  continues  till  about  the  end  of  September.  During  this  period  the 
temperature  comes  down  considerably  when  it  rains  but  again  shoots  up  when 
the  rains  stop.  The  atmosphere  then  is  sultry  and  distressing.  From  October, 
the  weather  turns  to  fine  and  by  the  end  of  October  winter  season  sets  in. 
November  arrd  December  are  pleasant,  generally  free  from  rains.  January  and 
February  are  months  of  severe  cold  and  may  experience  mild  rains.  Average 
rainfall  is  34.3  inches. 

The  economy  of  the  area  is  based  primarily  on  agriculture.  In  the  1951 
census.  57.82  percent  of  the  population  was  classed  as  dependent  upon 
agriculture,  but  in  the  1961  Census,  46.39  percent  of  the  total  working  force 
were  cultivators  and  agricultural  labourers.  The  lower  figure  for  1961  is  due 
partly  to  non-cultivating  landowners  not  being  classed  as  workers  if  they  do 
no  other  work. 

Land  in  the  area  is  fairly  fertile.  The  potentialities  for  production  of 
paddy,  maize,  wheat,  groundnut,  sarson  and  sugarcane  are  great.  The  peasantry 
consists  of  hard  working  Jat  Sikhs,  Rajputs,  Gujjars  and  Sainis. 

There  are  three  oconomic  groupings  among  the  farmers  : 
(a)  Peasant-proprietors. 


(b)  Tenants, 

(c)  Labourers. 

Most  of  the  cultivators  are  peasant-proprietors,  owning  and  cultivating 
their  own  land. 

Size  and  Operational  Holdings  : 

As  many  as  31.8  per  cent  of  the  house-holds  in  villages  are  f  ngaged  in 
cultivationinthecapacity  of  peasant  proprietors  and  tenants,  but  excluding 
such  households  who  had  let  out  their  lands  in  entirety  or  were  dependent  on 
agricultural  labour.  The  households  of  peasant  proprietors  and  tenants  are 
distributed  below  according  to  the  size  of  their  operational  holdings. 

Table  I 

Distribution  per  1000  households  engaged  in  cultivation  by  interest  in 
land  and  size  or  land  cultivated  in  rural  a  reas  only. 

Size  of  Operation  holdings  Per  1,000  dUtrlbution  of  households 


Less  than  1  acre 
1.0-2.4  " 
2.5  —  4.9  " 
5.0  -  7.4  " 
7.5  -  9.9  " 
10.0-12.4  " 
12.5-14.9  " 
15.0-29.9  " 
30.0-49.9  " 
50.0  and  above 


9.07 

83  77 
126.93 
181.76 
119.93 
153.19 

190.77 
50.86 
17.07 


Education  : 

According  to  the  calculation  based  on  sample  population  the  literacy  per- 
centage of  the%rea  was  1 40/,  m  the  1951  census.  In  the  1961  census,  the 
literacy  percentags  was  30%. 

The  scheduled  caste  and  backward  classes,  particularly  those  'nhabiting 
in  the  rural  areas,  still  lag  in  education.  Education  is  free  up  to  Middle 
Standard  in  all  Government  and  provincialised  schools. 

Specifications  of  supporting  enquiries  : 

Before  instituting  regular  survey,  a  pilot  project  was  undertaken  in  village 
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Lambian  (Kharar  Block)  in  order  to  :  — 

(i)  Get  an  idea  about  the  variability  of  population  characteristics  and  to 
determine,  if  the  size  of  the  sample  was  adequate. 

(ii)  To  test  the  utility  of  various  procedures  under  field  conditions  before 
incorporating  them  in  the  survey. 

(iii)  To  test  proformas  and  other  necessary  documentation. 

(iv)  To  estimate  the  work  rate  in  the  given  time  and  resources  under  actual 
field  conditions. 

Objectives  : 


Every  developing  country  is  besieged  with  plans  for  rehabilitation  and 
therapeutic  work.  But  before  any  such  plan  can  be  formulated,  it  is  imperative 
that  an  accurate  assessment  is  carried  out  to  evaluate  the  degree  of  the  prob- 
lem at  hand.  Several  attempts  have  been  made  by  various  workers  utilizing 
different  techniques  e.g.  Hospital  statistics,  (Venkataswamy,  1961,  Shukia 
1965),  by  sending  questionaires  to  medical  centres  (Ursekar.  1955,  Cooper 
1 955) . 


'  These  being  biased  studies  do  not  reflect  the'  disease  pattern  accurately 
Many  general  surveys  have  been  done  with  specific  disease  in  mind 
(Kri?hnamoorthy  1966,  Sarda  1961),  but  few  take  into  account  an  analytical 
ophthalmic  morbidity  of  a  community.  (Aggarwal  1 963,  1 966,  1 967;  Franken 
etal  1968;  Ghosh  1969).  The  latter  sur^'ey  by  Franken  has  been  conducted  in 
the  dry  belt  of  Panjab  and  Harypna.  The  present  study  was  done  in  order  to 
find  out  the  pattern  of  ophthalmic  morbidity  in  the  fertile  zone  of  Punjab.  The 
ultimate  aim  being  to  compare  it  with  Chandigarh,  considering  the  impact  of 
education,  vocation  and  socic-econoniic  status,  geographic  factors  remaining 
the  same. 

(a)  The  objective  of  this  study  was  to  get  information  of  pattern  of 
ophthalmic  diseases 

(b)  To  evaluate,  if  possible,  any  factor    responsible    for  a  particular 
disease. 

(c)  To  assess  the  ophthalmic  requirements  of  the  area  in  terms  of  medical 
and  surgical  needs. 

Road  Transport : 

^••11  J^PJ^^^  motor  vehicles  are  becoming  increasingly  popular  yet  bullock  carts 
still  ho  d  s\A/ay  in  the  country-side  for  conveyance  and  carriage  of  gords.  They 
wLt;TJ  '.^^ged  ccuntry-side  where  the  sophisticated  modern 

vehicles  dare  not  tread.  Mostly  unmetalled  roads  are  not  fit  for  them.  Cycles 
are  extensively  used  in  the  villages. 

More  general  Information  in  Kharar  and  Raiqur  Rani  Blocks  is  tabulated. 
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Table  II 

Kharar  Raipur  Rani 

Total  Villages  Examined  :  22  Total  Villages  Fxamined  :  19 

Present  in  no.  of  villages  Present  in  no.  of  villages 


Pucca'  Approach  Road 

3 

1 

DISPENSARY  Local 

2 

2 

within  3  km. 

5 

1 

more  than  3  km. 

1  D 

26 

SCHOOL  Local 

17 

12 

Within  3  Km. 

5 

7 

More  than  3  Km. 

10 

Literacy  rate  1961  Census) 

30% 

30% 

Density  of  population  per  Sq. 

Mile  (1961  census) 

801 

920 

Average  population/village 

(1961  census) 

600 

453 

(d)   To  study  the  prevalance  rate  of  blindness  and  the  needs  fo 
rehabilitation. 

Working  technique 

The  survey  team  consisted  of  the  following; 

(a)  Research  Officer  Postgraduate  in  Ophthalmology  with  consi der' 

able  experience.  j 

(b)  Assistant  Research  Officer ;  Postgraduate  | 

(c)  Refractionist  with  Diploma  in  refraction  and  optometry: 

(d)  Other  paramedical  personnel  including  male  staff  nurse,  publicit 
man,  Driver  and  one  or  two  nursing  attendants. 

A  day  before  the  actual  survey  was  started,  the  team  would  visit  the  plac 
to  see  the  Headman  and  other  important  persons,  especially  the  school  teacher 
if  there  is  local  School.  In  fact  the  teachers  were  the  most  cooperating  units  i 
this  work.  The  students  in  that  school  were  examined  the  same  day  to  set 
good  precept  of  the  type  of  working.  Then,  cn  the  specified  day,  usual! 
the  next  day,  the  survey  of  the  village  was  started.  The  team  moved  fror 
house  to  house  and  examined  all  the  occu^Dants. 
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Then  following  the  recording  of  the  name,  age,  sex  and  occupation,  the 
undermentioned  procedure  was  followed  ; 

(i)    Brief  history. 

(ii)    Examination     First  visual  acuity  was  checked  with  -E*  charts  Per 
sons  havmg  visual  acuity  less  than  6/9  were  refracted.  Effort  was  made  to  see 
the  general  improvement  and  the  type  of  refractive  error,    whether  mvDoic 
or  hypermetropic,  ■•■yH^i«^ 

(a)  Inspection  was  done  with  naked  eye  and  with  corneal  Loupe  10x. 

(b)  Visual  axis  was  noted  and  cover  test  was  performed. 

(c)  Fundus  was  examined  through  undilated  pupil.  If  needed  in  a 
particular  person,    Drosyn  5%  (Phenyl  Ephrine)    was  employed  to  dilate  the 

(d)  Intra  ocular  tension  was  taken  digitally  in  the  earlier  part  of  the 
study  but  later  th^  tension  was  recorded  with  Schiotz  tonometer  using  two 
weights  and  Sclera  ngiditv  was  taken  into  consideration  from  Friedenwalds, 
iNomogram  (1955). 

m=,h„^  "^it^^  f'®'^  was   tested  by  confrontation 

method.  Field  charting  is  a  difficult  test  to  be  performed  on  villaflers, 

hospital "^^^^'^  detailed  study  was  referred  to  the  base 

Recording  of  Data 

Th  yhe  findings  Of  the  surgeon  were  recorded  in  8  proforma  (appendex  I). 
The  pattern  of  recording  was  uniform.  Those  persons  who  were  blind  (econo- 
TJnL^'^Z^  n,^°  i"  a  separate  proforma  (appendex  II)  and  ceding 

(appendex  III)  was  noted  by  the  surgeon  himself,  after  consulting  the  booklet 
^anual  on  the  use  of  NSPB  standard  classification  of  causes  of  severrvls  or^ 
impairment  and  Blindness"  Part  II  NSPB  New  York.  (1966). 

Data  analysis  :  — 

WB'>l^JnfZ\lV^l?''°^^V  '^t\^  difficult  job.  To  start  with,  the  analysis 
was  done  on  the  pattern  adopted  by  most  of  the  workers,  but  it  was  chanaed 
later.  The  possible  ways  for  analysis  are  as  follows  ;— 

ri  wiH.  hi^i  ."^u be  to  divide  the  diseases  eye-wise  and  then 
\t  nis?JLL  °  ""Tl'er  of  persons.  But  the  greatest  flaw  in  this  is  that 

dhiltl  n  nnr^'^^^'P"  °l  Prevalence  rate  e.g  there  are  50  cases  having  a 
method  Sp<"r!ih^w°l^  ^w-  ^°  ^^^'"9  ^'"sse  ;  then  according  to  the 

S^ui«?lnS^  ^  ^y^^  "'^  150.  Out  of  200  eyes  thi..  makes 

b'ditv  iTi  nr^o/'*L'°  ''^  ^5%'  "^"t  otherwise  taking  the  no.  of  patients  the  mor- 

and  iVIoo/o  bila^e?fl         "^"^"'^  ^'^  '*  """^'efa' 

In  thi,  ilJ"!,/]?  !f  ""'^  ^^^^^       consideration  the  number  of  persons, 

in  this  let  us  say  there  are  100  cases,  10  are  having  bilateral  immature  cataract. 
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In  5  It  is  bilateral  mature  cataract,  in  15  there  is  tmmature  cataract  In  one 
eye  only  and  in  10  one  eye  has  immature  cataract  and  the  other  eye  has  mature 
cataract.  So  the  conclusion  will  be  :~ 

Total  number  of  cases  100 
Immature  cataract  cases  10  |  15+10=35 
mature  cataract  5  110  =15 

Without  any  cataract      60  =60 

=  110 

What  has  happened  here  is  that  immature  and  mature  combined  cases  have 
overlapped.  Instead  of  40  persons,  50  persons  appear  to  have  cataract. 

(c)  to  obviate  this  difficulty  we  have  tried  to  analyse  only  patient  wise 
and  it  was  seen  that  no  overlapping  existed.  The  figures  given  in  the  example 
(b)  are  analysed  as  follows  :— 

Bilateral  cataract 

Bilateral  immature  cataract  10 

Bilateral  Mature  cataract  5 

One  side  mature  other  immature.  10 

Unilateral  cataract 

Mature  cataract  One  eye  — Second  eye  aphakia  0 

"  _     "      "    other  than  aphakia  0 

Immature  cataract  One  eye— Second  eye  aphakia  0 
"  —     "       "    other  than  aphakia  15 

Total  cataract  cases  40 
Normal  60 

==100 

The  general  approach  to  analysis  has  been  as  follows  :— 

(a)  Prevalence  of  disease  in  relation  to  age  and  sex. 

(b)  Bilateral  and  unilateral  occurence. 

(c)  Consideration  of  site  type  and  aetiology. 

(d)  Inter-penetrating  cohesive  analysis. 

Graphic  reprpsentation  has  been  utilised  wherever  needed  to  facilitate 
better  comprehension  of  the  tabulated  data. 

The  main  diseases  are  analysed  irrespective  of  the  other  ocular  pathologies  I 
existing.  This  would  mean  that  a  person  having  say  e.g.  cataract,  corneal  opa- 
city and  glaucoma  combined  is  included  only  under  one  heading,  whichever  is 
earlier  as  assessed  clinically,  but  in  the  discussion  of  respective  diseases  the 
same  patient  will  come  under  all  the  headings. 

For  enalysis  the  population  examined  is  divided  Into  decades  and  decade- 
wise  percentage  is  taken  out  from  the  population  examined  in  the  respective 
decades.  This  is  designated  in  the  text  as  group  population. 

Main  analysis  was  done  under  the  guidance  of  trained  and  experienced 
statistician.  Mostly  'Chi'  squara  test  was  applied  to  find  out  the  relative  signi- 
ficance of  various  observations. 
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Chapter  II 
Population  Analysis 

Total  number  of  persons  examined  in  both  the  blocks  Is  12,743,  out  of 
which  6  687  are  males  and  6.056  females.  Male-Female  ratio  is  1  :  0.9-  In  the 
general  population  of  Punjab  and  Haryana  the  ratio  is  also  1  :  0.89.  (table  3)..ln 
the  various  age  groups  the  ratio  of  male-female  examined  and  those  distri- 
buted in  the  general  population  is  slightly  different.  This  may  be  due  to  the  fact 
that  available  total  population  Is  broken  up  into  9  year  age  group  while  we  have 
taken  upto  10  Yr.  age  group.  The  second  factor  for  this  discrepancy  seems 
to  be  due  to  the  fact  that  the  population  figures  taken  up  are  projected  figures 
over  1961  Census.  The  real  figures  may  be  different  to  a  certain  extent. 

Distribution  pattern  of  1,000  persons  is  shown  in  table  4  and  Fig.  2 
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Chapter  III 


YisuaJ  Acuity 
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Fig.  3 


corresponding  figures  for  other  decades  are  95.3%,  83.9%,  72.1  %,  49.00^ 

(10) 


30.5%.  16.1%,  6.8%  \n  2nd,  3rd,  4th,  5th,  6th,  7th  decade  and  beyond  seve- 
nth decade.  For  'both  eyes  abnormal'  the  figures  are  0.5%,  1.9%,,  9.4%,  16.3%, 
37.9%,  55.2%,  70.6%  and  89.4%  for  first,  second,  third,  fourth,  fifth,  sixth, 
seventh  decade  and  beyond  seventh  decade. 

Thus  in  every  1000  persons  772  have  perfectly  normal  vision  while  228 
have  subnormal  vision  in  one  or  both  eyes.  They  either  need  refraction  or 
other  treatment.  This  speaks  for  the  need  of  more  production  of  opthalmolo- 
gists  in  the  country  to  cope  up  with  the  huge  burden  of  looking  after  these 
125  million  persons  in  the  country  having  subnormal  vision. 
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Chapter  IV 
Refractive  Error 


(Patients  of  lenticular  changes  (clinically  obvious)  have  not  been  Included 
in  this.) 

5.132%  of  the  general  population  have  refractive  error,  2.777%  are  myopic 
while  2.354%  are  hypermetropic. 

In  the  male  population  refractive  error  Is  4  306%  (2.362%  myopia  and 
1.944%  hypermetropia)  while  in  the  female  populationjhis  is  6.043%  (3.236% 
myopia  and  2.807%,  hypermetropla). 

In  the  first  decade  general  refractive  error  is  0.224%  (0.1 1 2%  myopia  and 
0.112%  hypermetropia).  In  the  second  decade  it  is  2.93%  (myopia  2%  and 
hypermetropia  0.93%).  In  the  third  decade  it  Is  8.67%,  (5.858%  myopia  and 
2.814%  hypermetropia).  In  the  fourth  decade  it  is  11.18%  (4.946%  myopia  and 
6.316%  hypermetropia).  In  the  fifth  decade  it  is  14.19%  (5.658%  myopia  and 
8.539%  hypermetropia).  In  the  sixth  decade  11.51%  (6.70%myopia  and  4  8% 
hypermetropia).  In  the  seventh  decade  8.30%  (3.571  %  myopia  and  4.464% 
hypermetropia).  Over  seventh  decade  it  is  3.82%  (2.966%  myopia  and  0.847% 
hypermetropia). 

Thus  myopia  shows  a  progressive  rise  upto  3rd  decade,  then  it  falls  and 
rises  again  to  maximum  in  the  6th  decade,  then  falls  again  beyond  it.  Hyper 
metropia  on  the  other  hand  shows  a  peak  in  the  5th  decade  and  so  its  rise 
corresponds  to  fail  In  myopia.  The  overall  incidan^e  of  gengral  refractive  change 
being  maximum  at  this  stage. 

In  the  first  decade  myopia  and  hypermetropia  is  same,  then  myopia  far  over 
shoots  hypermetropia  in  2nd  &  3rd  decade.  In  the  4th  decade  hypermetropia 
suddenly  shoots  up  from  2.814%  to  6.316%  and  myopia  shows  a  fall  in  this 
decade.  When  myopia  reaches  second  peak  of  6  70%  in  the  sixth  decade, 
hypermetropia  shows  a  fail  from  8.539%)  to  4.8%.  After  that  both  show  a  fall 
though  hypermetropia  is  on  the  higher  side  Beyond  seventh  decade  situation 
is  almost  akin  to  second  decade,  where  myopia  is  more  than  hypermetropia 
(Fig  4). 
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REFRACTIVE  ERROR 


MYOPE 

HYPERMETROPC 
TOTAL 


2^ 


314.        4^**  5 
AGC   IN  DECADES 


Fig.  4 


The  figures  arrived  at  by  Aggarwal  (1967)  as  compared  with  ours  show 
remarkable  difference  in  all  the  'decades, 


0^'"^  Aggarwal 
^9©  Myp.  Hyp.  Total  Myp.  Hyp. 


Total 
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10.022%, 
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18.267% 

6.316% 

11.260% 

9.298% 

22.456% 

31.754% 

8.539% 

14.190% 

11.414% 

29.776% 

41.190% 
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11.510% 
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23.670% 

33.021% 
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8.030% 

19.827% 

25.000%, 

44.820% 

0.847% 

3.820% 

20.51 2%o 

12.820% 

33.332% 
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From  this  it  appears  that  from  3rd  to  6th  decade  the  stablising  effect  of 
various  variable  normal  eye  components  is  !n  a  most  reshuffling  period,  though 
in  general,  changes  continue  occuring  throughout  life.  The  components  that 
continue  affecting  refractive  state  of  the  eye  are  cornea  and  lens.  Although 
Sorsby  etal  (1967)  obtained  a  close  agreement  between  measurements  of  the 
dimensions  of  the  eye  as  furnished  by  optical  and  radiological  methods  respecti- 
vely. Goldmann  and  Hogen's  (1942)  radiological  studies  failed  to  disclose  any 
evidence  for  a  senile  variation  of  corneal  refraction.  The  general  lens  flattening 
with  age  is  fully  established,  but  it  can  be  due  to  either  mechanical  zonular  ten- 
sionCWeale  1963)  or,  organizational  (Sorsby  1957).  Brown's(1 938) longitudinal 
study  shows  that  hypermetropia  increased  until  7th  year  of  life,  this  was  confir- 
med by  Slatapar  (1950)  Refraction  was  found  to  increase  between  8-13  years, 
but  this  tendency  slowed  down  in  the  late  teens.  An  increase  in  the  myopia  was 
noticed  between  20-33  years  and  refraction  to  weaken  during  following  ten 
years.  This  tendency  was  reversed  in  6th  decade.  Slatapar's  data  are  in  agree- 
ment with  Brown  (1938)  and  his  data  cover  a  higher  age  range.  He  found 
hypermetropia  to  increase  upto  middle  of  7th  decade  and  after  which  the  average 
eye  becomes  more  myopic. 

We  cannot  comment  on  the  very  early  age  groups  as  in  a  survey  study 
atropine  refractions  are  not  possible,  but  slowing  down  tendency  in  late  teens 
as  observed  by  Brown  is  not  seen  in  this.  The  findings  of  increase  in  myopia 
from  20-33  and  then  weakening  as  observed  by  Brown,  is  quite  evident  from 
the  graph, 

The-findings  do  not  concur  with  the  data  of  S!atapar,  who  noticed  that  there  is 
an  increase  in  hypermetropia  upto  the  7th  decade  and  then  myopia  is  more.  We 
notice  this  to  be  maximum  in  the  5th  decade  and  then  myopia  takes  over. 
These  differences  are  obviously  due  to  the  difference  of  the  material.  The  factors 
playing  part  in  this  may  be  either  racial  or  environmental. 

Parson  (1906)  pointed  out  that  senile  eye  becomes  more  hypermetropie 
because  of  increase  in  the  refractive  index  of  the  cortex.  The  evidence  presen- 
ted so  far  has  not  proved  this  contention.  Human  lens  appears  to 
have  constant  refractive  index  (Weale  1963).  Smith  (1883)  held  the  decreas- 
ing curvature  of  the  lens  to  be  responsible  for  the  senile  hypermetropia.  Alexan- 
der ( 1 921 )  however  felt  that  increasing  radii  of  curvature  of  lens  surface  and 
those  of  nucleus  are  responsible  for  these  changes.  Thus  elderly  myopia  mny  be 
either  due  to  pathological  change  in  refractive  index  (Slatapar  19  50)  or  to  be 
an  actual  senile  decrease  in  size  of  nucleus.  The  progressive  hyparmetropia  is 
probably  due  to  growth  of  the  lens  (Weaie  1963). 
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Chapter  V 


Blindness 


The  term  blindness  has  been  variously  defined  from  time  to  time.  It  is 
only  lately  fhat  from  confused  concepts  a  clear  definition  has  emerged. 
Parsons  defined  blindness  as  too  blind  to  perform  work  for  which  eye  sight  is 
essential.  In  this  statement  there  is  no  scientific  landmark  with  which  to 
measure  the  blindness.  In  U  K.  the  criteria  of  blindness  is  a  vision  of  3/60  or 
less.  The  model  reporting  area  for  Blindness  statistics  under  the  sponsorship 
of  National  Institute  of  Neurological  diseases  and  blindness  of  the  Public 
Health  Service  America  in  1 962  defined  it  as ''visual  acuity  for  distant  vision 
of  6/60  and  less  in  better  eye  with  best  correction  or  visual  acuity  of  more 
than  6/60  but  with  widest  diameter  of  the  field  of  vision  not  greater  than 
20°".  This  has  been  accepted  as  a  standard  definition.  Franken  et  al  (1968) 
surveyed  the  dry  belt  of  Punjab  with  these  specifications. 

Many  other  reports  available,  however,  have  labelled  different  criteria  e.  g. 
F.C.  3  meters  (Shukla-65,  Ghosh  69)  or  vision  1/60  (Venkataswamy— 1 961 ). 
In  this  survey  the  criteria  of  blindness  of  N.S.P.B.  (U.S.A.)  1966  was  adopted. 

Prevalence  of  Blindness  : 

Based  on  the  total  population  of  the  two  blocks  comprising  of  12743  per- 
sons of  all  age  gronps,  the  prevalence  of  blindness  was  3.2%  as  against 
2.02%  reported  by  Franken-et-al,  1.98%  Aggarwal  et-al  (1966)  and  2.2%  in 
two  villages  reported  by  the  same  author  and  2.5%  (Ghosh  et-al). 

Blindness  rate  :  (Table  Vlj) 

Blindness  rate  is  defined  as  number  of  blind  persons  per  lakh  of  population. 
The  blindness  rate  reported  in  various  places  is  as  follows  : 

Canada— 131 
U.S.A.— 214 
U.K.  —200 
India  : — 

(by  Trachoma  Pilot  Project)  1000 
Aggarwal-at-al  1967—2240  (Incurable  880) 
Franken  et-al,  1968— (In  dry  belt  of  Punjab)— 2022 
Our  Study  -3200 
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This  3.2";,  encountred  in  survey  is  different  as  compared  to  blindness  rate 
obtained  from  Hospital  attending  Population,  hi  35000  cases  so  analysed 
this  was  found  to  be  5.8%  as  against  26.2%  reported  by  Shukia  (1965). 

Out  of  these  3200  blind,  per  one  lakh  population  (Table  Vll)  972  wwre 
incurable  blind  and  2228  curable  blind,  thus  making  the  curability  rate  69.6%. 
This  rate  varies  from  place  to  place  and  depends  upon  the  attitude  of  people 
and  medical  facilit.es  available.  In  Kharar  Block  this  rate  is  65.8%  while  in 
Raipur  Rani  block  it  is  73.8%.  These  different  prevalence  figures  indicate 
the  need  of  medical  facilities  more  at  one  place  as  compared  to  the  other.  The 
figures  are  56.25%  in  Rajiwin  village  found  by  Delhi  group  of  workers. 


BLIMONESS  (preventable  &  CURABLE) 


Fig.  5 


In  general,  (fig. 5),  amongst  this  curable  blindness  only  9.5%  is  preventable 
as  compared  to  67.8%  in  the  insurable  blind  series.  Freventibility  of  curable 
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blindness  is  13.1%  for  Kharar  and  6.2%  for  Raipur  Rani.  This  difference  is 
due  to  cataract-  and  corneal  opacities.  The  former  being  more  common  in 
Raipur  Rani  block  and  the  latter  being  more  In  Kharar  block.  The  preventibility 
of  incurable  blindness  is  65.3%  in  Kharar  Block,  while  it  is  71.2%  in  Raipur 
Rani  block.  Though  the  need  for  general  preventibility  in  both  the  blocks  is 
considerable,  it  is  still  more  for  Raipur  Rani  block.  This  is  due  to  cases  of 
multiple  affections  e.  g., (cataract  in  combination  and  glaucoma  in  combina- 
tion) in  Raipur  Rani  Block.  It  again  speaks  for  the  need  of  more  medical 
facilities  as  well  as  awareness  among  the  people.  In  every  one  lakh  of  popula- 
tion, 3200  persons  are  blind  in  this  area.  Out  of  this  2228  are  curable  and 
they  need  medical  attention  while  972  need  rehabilitation.  Out  of  total  blind 
870  blind  per  lakh  could  have  been  prevented  while  2330  have  unpreve ntable 
diseases.  Amongst  the  former  870,  only  212  can  be  cured  now  while  2228 
in  the  latter  group  can  be  cured.  Thus  102  have  gone  blind  just  for  lack  of 
medical  help  in  latter  group  and  658  in  the  former  group. 

Taken  age-wise,  in  the  first  age  group  blindness  is  1/2  curable  un prevent- 
able and  1/2  preventable  incurable.  So  whole  of  it  is  either  curable  or 
preventable  (Table  VIII).  In  the  second  decade  it  is  unpreventable  incurable. 
In  the  third  decade  curable  and  incurable  is  in  1  :  1.75  ratio,  while  the  ratio 
of  preventable  unpreventable  is  1  :  0.83. 

In  the  fourth  decade  curable  and  incurable  is  1  :  1  ;  while  preventable  and 
unpreventable  is  1  :  0.86. 

In  the  fifth  decade  curable  :  incurable  rario  is  1  :  0.44  while  preventable  : 
unpreventable  is  1  :  2.82. 

In  the  sixth  decade  ratio  of  curabie  and  incurable  blindness  is  1  :  0.48 
while  preventable  and  unpreventable  is  1  :  2.30. 

In  the  7th  decade  the  ratio  of  curable  and  Incurable  is  1  :  0.3  and  the  pre- 
ventable and  unpreventable  is  1:  4.04. 

Beyond  7th  decade  the  ratio  of  curabie  and  incurable  is  1  :  0.34  while  pre- 
ventable and  unpreventable  is  as  1  :  3.53  roughly. 

Taking  in  terms  of  total  blindness,  curable  :  incurable  is  1  :  0.44  and 
preventable  and  unpreventable  as  1  :  2.67.  So  while  1 /2  of  the  bimdness  is 
incurable,  about  1/3rd  is  preventable.  The  percentage  in  curable  blindness  in 
various  age  groups  is  as  follows  i— 

0.018%,  In  the  Ut  decads,  0.233%  in  th3  third,  1.056%  in  the  4th  decade 
4.623%)'n  the  Bth  dpcade  9.766%,in  the  6  h  decade,  19.844%ln  the  7th  derade. 
and  over  7th  decade  it  is  27.538%.  Figures  for  incurable  blindness  in  the, 
corresponding  ege  groups  are  0.022%,  0.034%,  0.402%,  1.066%-  2.057% 
4.664%,  6.026%,  and  9.322%.  Further  splitting  of  these  sex-wise  reveals 
(Table  IX)  that  in  the  male  population  incurable  male  blind  are  0.038%  in  th^ 
1st  decade.  0.554%  in  the  third  decade,  0.362%  in  the  4th  decade,  2.037% 
in  the  fifth  decade.  4.457%  in  the  6th  decade,  5^200%  in  the  7th  decade  and 
10.136%  over  7th  decade.  The  figures  forfemales  are  0.074%  in  the  second, 
decade  and  for  subsequent  corresponding  decades  these  are  6.294%,  1.577% 


(  19  ) 


temales  do  not  show  any  significant  difference  except  In  the  4th  decade  the 
jrresponding  figures  for  the  curable  blindness  are  towards  higher  side  in  the 

Agc-Vs-SiteType  ;  (Table  X  &  XI) 

fror.^?.T"°""^  blindness  considered  agewise  shows  a  progressive  rise 
and^  f  0^  °"wards,  there  being  only  small  fall  from  first  decade  to 

n    (  ro  mO.04%  &  0.03%).  From,3rd  decade  onwards  this  percentage  in  res- 
3rir/'^%^'°"^'''°''"'^*'°"''°-^3^%'2-13%,  6.68%,   14.43%.  25.89%, 
"f'h,  5th„  6th,  7th  decade  and  onwards.  [Fig.  6J 


AGE  GROUP  IN  DECADES 

Fig.  6 
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Curable  : 
Incur- 
able 

1:1 
0:1 
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1  :  0.44 
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1  :  0.30 
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follows 


In  the  male  population  this    percentage  in 


various   age    group  is  as 


0.076%,  0.831%  1.084%,  4.684%,    11  977°/    2  480"/    ?1  7Ro/  thn 

more  affecte^^^^^^  the  decades  .t  ,s  the  female  population  which  is 

Amongst  those  blind  encountered  in  the  first  decadp  1 /9  ar-P  hiinH 
to  phth.s.^  buibi  and  half  due  to  diseases  of  lens,  n  fhe  second  der^e  . t  wa^ 
SfT''^'''''^'^^  meningitis  which  was  encounLrern  aM  ^n  the  thTd 
decade  lens  diseases  constituted  36.3%,  ccrneal  scleral  diseaces  36  S^/  and 
general  eyeball  diseases  27.4%.  In'  "general  eyeball  dis^Lps  nhthisis 
bulb,  was  m2/3rd  cases  while  myopic  blindnss  in  1/3rd  cases  In  the  4th 
decade,  "general  eyeball  diseases"  (male  :  female  1:3)  Lstituted 

3r7o;  and'til'f "  ■'  ''-^^  46.4%,lenslLreSle  1  :' 9)'  fn 

rifJi  and  site  type  indefinite  (multiple  affections)  3.6%.  In  the  "eve  ball 
diseases    1/^  were  due  to  phthisis  buibi  and  1/2  due  to  glaucoma 

In  the  fifth    decade,  "eveball  diseases"   were  in  1  50/    cnrnp;^  c^ripr^ 

1  •07tin^n^Ro^/   ;T^^  'yP^    indefinite    (male  :  female  : 

I  •  U  _/)  in  10.5%  (cataract  in  combinaticn  in  about  70°/  and  alaiimm',  in 
'crmbmation  in  about  30%).     in  the  6th  decade,  atrophic  globe  ccns^irte^ 
ei;^e71^75^"^^.ir'^%^^""'^  -  '  ■  lenrdise^es  62%  (l^e^ 

ieZIs     ^    A^lnmo^^^^^^^  '''^  'yP^  indefinite'^ (males: 

lemaies  -  1  1.5  in  10%.  f3/5i,i  having  cataract  n  combination  ■  1/*5th 
glaucoma  m  combination  and  rest  1/5th  indefinite).  '^'"^^'O"  .  1/bth 

1  ■  o'm  19  oi)  "'i^'^^'^!'  Q^obe  0.  8%,  corneal  opacities  (male  •  female 

I  ^  \2.9%,  lens  diseases  (male  :  female  -  1  :  0,9)  75  2%  ontic  atronhv/ 
0.8%  and  site  type  indefinite  (male  :  female  -  1  :  1.4)  10  3^"  (  q  Lucoma  in 
combination  9.8%  &  cataract  in  combinaticn  90.2%).  (-glaucoma  in 

_  Beyond  7th  decade,  eyeball  diseases  2.3%  (atrophic  globe  and  glaucoma 

•■n  Q^''°'']fQ  oor'''*}f  ^""^'^  ■■  female  -  1  :  0.6)  16.2%,  lens  (rrale  :  female 
I  .u.yj  in  68.8%o.  and  "site  type  indefinite"  (male  :  female  -  1  •  1  8)  in  12  7"/ 
(cataract  in  combination  63.6%,  glaucoma  in  combination  in  18  2%  and 
undecided  m  18.2%o.)  / 

The  various  figures  reported  of  blindness  distribution   in  various  aae 
groups  are  as  follows: 

Tabfe  Xtl 


Age  group     Arnold  Sorsby  Madras  Cen-     Franken      Our  findings  Aggarwal 
(England)     sus  Depart-   (Ludhiana)  (1967) 
ment  Punjab 


0-20 
21--?0 
31-60 
Above  60 


1.2%, 
12.2% 
83.0% 


20.6% 
7  9  % 
45.8% 
25.6% 


20.R% 

38.9%, 
34.9% 


0.73% 

46.56%, 
49.99% 


2.96%> 
2  96% 
62.23% 
31.85%, 
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For  comparison  further  analysis  of  figure  of  blindness  are  available  from 
contemporary  workers.  Most  of  the  reports  are  based  on  hospital  studies  or 
camps  and  these  being  biased  studies  cannot  be  taken  for  comparison. 

Taken  in  terms  of  group  population  in  each  group,  our  figures  are  at 
variance  with  Ludhiana  report  in  the  dry  belt  of   Punjab.  The  distribution 
pattern  reported  by  Aggarwal  (1967)  are  some-what  similar  to  our  observa- 
tions, differences  are  mainly  in  the  2nd  and  5th  decades.  The  figures  are 
compared  in  table  6. 

Table  XIII 


Age  group 

Franken 

Our  findings 

Aggarwal  1967 

1st  decade 

0.679% 

0.04% 

0.044% 

2nd  decade 

0.911% 

0.03% 

0.220% 

3rd  decade 

0.765% 

0.64% 

0.420% 

4th  decade 

1,094% 

2.13% 

1  750% 

5th  decade 

2.971% 

6.68% 

3.72% 

6th  decode' 

7.162%  ■. 

14.13% 

18.380% 

Beyond  6th  , 

11.815% 

29.53% 

27.740% 

decade 

Total  Blind 

2.022% 

3.2% 

2.24% 

o/^age  amongst  total  group   population  in  respective,  age  groups. 
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Blindness  by  site  &  Type  of  Affectton  :  Table  XIV  &  Fig.  7), 


Fig.  7 


The  lenticular  affections  ranked  fitst  \,  e.  64.2%.  Then  In  order  of  fre- 
quency were  corneal  diseases  21.5%,  site  type  indefinite  (90.4%  being 
multiple  affections)  10%,  eyeball  diseases  (glaucoma,  myopia  and  phthisis 
buibi)  3.1%,  optic  atrophy  0.7%  and  macular  degeneration  in  0.3%. 

Lens  was  responsible  for  all  blindness  in  38.82%  as  reported  by  Franken 
et  al.  These  authors  reported  that  cornea  constituted  37.8%,  eyeball  in 
general  17.01%,  retina  3.05%,  optic  nerve  1.01%  and  site  type  indefinite  in 
2.31%,  of  the  total  blind  encountered.  Leucoma  is  reported  as  responsible  for 
17.1%  blind  in  Poland  (Rostkowski  1965) 

While  glaucoma  as  a  cause  of  blindness  Is  reported  by  Franken-et-al  in  dry 
belt  of  Punjab  as  11.68%,  in  our  series  it  was  1 .2%  as  such  and  2.0%  in 
combination  (3.2%  total) .  In  Raipur  Rani  block  these  figures  were  0.5% 
(total)  while  in  Kharar  Block  2%  and  3.9%  (5.9%  total).  In  North  Ceroline 
(USA)  galucomatous  blindness  is  reported  in  15.2%  while  "McDonald 
(1965>  put  it  at  23%  in  Canada,  (gloucoma  and  myopia  combined).  In  Poland, 
Rostkowski  reported  this  as  1 2.1  % 
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Blindness  by  site  &  Type  of  Affection  :  Table  XIV  a  Fig.  T> 


CAUSES  OP  BLINDNESS 
BY  SITE  L  TYPE  _ 


Fig.  7 


The  lenticular  affections  ranked  fitst  i,  e.  64.2%.  Then  in  order  of  fre- 
quency were  corneal  diseases  21.5%,  site  type  indefinite  (90.4%  being 
multiple  affections)  10%,  eyeball  diseases  (glaucoma,  myopia  and  phthisis 
buibi)  3.1%/ optic  atrophy  0.7%  and  macular  degeneration  in  0.3%. 

Lens  was  responsible  for  all  blindness  in  38.82%  as  reported  by  Franken 
et  al.  These  authors  reported  that  cornea  constituted  37.8%,  eyeball  in 
general  17.01%,  retina  3.05%,  optic  nerve  1.01%  and  site  type  indefinite  in 
2.31%,  of  the  total  blind  encountered.  Leucoma  is  reported  as  responsible  for 
17.1%  blind  in  Poland  (Rostkowski  1965) 

While  glaucoma  as  a  cause  of  blindness  is  reported  by  Franken-et-al  in  dry 
belt  of  Punjab  as  11.68%,  in  our  series  it  was  1 .2%  as  such  and  2  0%  in 
combination  (3.2%  total) .  In  Raipur  Rani  block  these  figures  were  0.5% 
(total)  while  in  Kharar  Block  2%  and  3.9%  (5.9%  total).  In  North  Ceroline 
(USA)  galucomatous  blindness  is  reported  in  15.2%  while  "McDonald 
(1965>  put  !t  at  23%  in  Canada,  (gloucoma  and  myopia  combined).  In  Poland, 
Rostkowski  reported  this  as  12.1% 


(28) 


Table  XIV 
BILATERAL  BLINDNESS 

BY  SITE-TYPE  AND  AETIOLOGY 
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1 
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2 


14 
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(321) 
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2  (16) 
2(16) 


30 
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14(110) 
6  (47) 


29 
(227) 
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(Figures  in  the  bracket  indicate  blindness  rate) 
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table. 
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Table  VII 

Blindness  Rate  by  Site-Type 


K 

HARAR  BLOCK 
8,1 42 

RAIPL 

R  RANI  BLOCK 
4,601 

TOTAL 
1 2,743 

Curable 

Incurable 

Total 

Curable 

Incurable 

Total 

Curable 

Incurable 

Total 

Preventa-  Unpre 
ble.  ventable 

Preventa-  Unpre 
ble  ventable 

Preventa-  Unpre- 
ble.  ventable. 

Preventa-  Unprev- 
ble  entable 

Preventa-  Unprev- 
ble.  entable 

Prevent-  Unpreven- 
able.  table. 

EYE  BALL  IN 
GENERAL 
Number 

Blindness  Rate  (B.R.) 

3  5 
36  61 

8 

97 

4  1 
86  21 

5 

107 

7  6 
54  48 

13 
102 

CORNEA  SCLERA 
number 

18 

38 

56 

23 
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61 
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LENS 
number 
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98 
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221  1474 
13.1  86.9 
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47  25 
574  305 
65.3  34.7 
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803  325 
71.2  28.8 
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4300 

8 

62 

3  30 
23  236 

41 
321 

9  137 
195  2977 
6.2  93.8 

27  257 
212  2016 
9.5  90.5 

84  40 
658  314 
67.8  32.2 

408 
3200 

B.  R. 

%age 

1695 
658 

879 
34.2 

3972 

73.8  1 

1128 
26.2 

2228 
69.6 

972 
30.4 

Preventable:  111  (27%) 

Unpreventable ;  297  (72.8%)  (B  R.  Blindness  rate  =  Blind  In  one  iakli  of  population  ) 
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TABLE  XV 
BILATERAL  BLIND  (By  Site  &  Type) 
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-Glaucoma  open  angle 
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8 

24 

24 

321 

16 

46 

1  227 
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Bagchi  reported  glaucoma  as  4.6%,Shukla  (1965)  14%,Venkataswanny(1967) 
25-28%.  Our  figures  are  3.2%  of  glaucomatous  blindness.  The  common 
flaw  inmost  studies  Is  the  fact  that  digital  tension  is  taken  as  criteria  and 
early  glaucoma  is  missed.  The  present  study  was  done  in  part  by  digital 
tonometry  and  in  part  routine  tonometry  was  done  beyond  30  years  of  age. 
The  figures  for  various  countries  are  given  in  a  table  form  : 

Table  XV  -A 


No. 


Country 


%)glaucoma,  blindness 


1. 

2. 


3. 
4. 
5. 
6. 


Algeria 
Australia 


Brazil 
Canada 
Ceylon 
China  - 


Melbourne 

Queensland 

Tasmania 


6% 

20  5% 
9.0% 
12.4% 

0.68% 

11.7% 

4.94% 


14. 
15. 
16. 
17. 


a)  Cing  -  1923 

b)  Chang -1930 


7.  Egypt 

8.  England  &  Wales 

9.  Finland 

10.  Germany 

1 1 .  Greece 

12.  Hungary 

13.  India 


Italy 

Japan 

Netherland 

Nigeria 


6.8% 
8.9% 

10.0% 
13.0% 
22.5% 
15.1% 
16% 
8,3% 
8.3% 

9.0% 
4.6% 
14.00% 
16.3% 
3.5% 


a)  Negaw(1937) 

b)  Bagchi  (1934-36) 
b)  Shukia  (1965) 

d)  Aggarwal  (1967) 

e)  OURS.  (Survey) 

f)  OURS  (Hospital  35000  patients)  10.7% 

11.0% 
9.0% 
12.9% 
10.00% 
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18.  Phiilipines  Island  12.1% 

19.  Poland  12.6% 
-do-  (Rostkawski  -  1965)  12.1% 

20.  Rumania  2.69% 

21.  Scotland  8.1% 

22.  S.  Africa  '  3.36% 

23.  Sweden  5.5% 

24.  Switzerland       ^  14.63% 

25.  Tunisia  4.5% 

26.  Uganda  2.3% 

27.  U.S.A.  11.7% 

28.  U.S.S.R.  11-7% 

a)  Golwin  (1928)  19.2% 

;  b)  Savaitov  (1932)  21.8% 


SORSBY  'A'  (1950)  An  International  Survey 


Other  diseases  are  compared  in  Table  XVI 

Table  XVI 


Franken  Ours 
1968 

Eyeball  in  general 

Glaucema  11.68%  1.2% 

Myopia  5.33%  0.3% 

Atrophic  Globe.    1.7% 


Cornea 

Ophthalmia  4.06%   

Trachoma  13.19%  1.7% 

Others  20.55%  19.8% 


Lens 

Unoperated  38.82%  60.5% 

Operated    3.4% 

Dislocated    0.3% 


(30) 


Retina 

Tumour 

0.25% 

Retinopathy 

2.29% 

Macular  Degeneration 

0.3% 

Optic  Atrophy 

1 .01  % 

0.7% 

Site  type  indefinite 

Cataract  in  combinaton 

3.7% 

Glaucoma  in  combination 

5.3% 

Undetermined  &  not  specified. 

2.31% 

1.0% 

Thus  it  is  apparent  that  the  whole  pattern  of  disease  is  different  in  this 
area.  Thongh  Ophthalmia  and  Trachoma  have  contributed  considerably 
towards  blindness  in  dry  belt,  but  the  atrophic  globe  is  not  reported.  In  our 
own  series  atrophic  globe  takes  a  considerable  toll.  Myopic  blindness  is  0.3% 
in  our  series  while  it  is  5.33%  as  reported  from  dry  belt  of  Punjab. 


Actioiogical  Factors  in  Blindness    (Table  XVII  8-  Fig.  8) 

CAUSES  OF  BLINDNESS 
'  BY  AETIOLOGY 


Fig.  8 


Coriesponding  figures  reported  from  dry    belt  are  2^  fioo/  .• 
corneal   ulcer  4,57%)    injuries  and    poisonLs  7  r      Prena^i'l   1"  ^"°"" 

obse]|e"is:;°7nf Jc^irrn  ^ir^;:'^^;^  ''z^l^^^  'f- 

der,t,f,ed  infections  causing  corneal'  opacities  °f^lLinrcorn:a,^  Sa^-^n 

Sharma  &  Prashad(  1962)  in  U.  p.  reported  cataract  as  a  cause  in  -^ro/ 
pfxTs  97'o/°'^Thlp°  '^;;»  '"^  "^"^^^P^^^lent  ophthalmia  16  76%  and  Smal 
eyeVbliL' (together      °  ^''"^  -^^^''h 

Ghosh  (1969)  found  prevalence  of  hl'nrfnp^c  no  o  ko/  ■ 
blindness  also).  By  aetioio'gy  cataract  has  be"en?ab  lled'a"s  -^'/^"LTo  Qo^-M 
Franken  reports  it  as  0.1^%  while  our  figures  are  2  1  •>     Th^  k  t"^k^.  'in  t 
of  total  population  examined.  1,0.    I  his  is  taken  in  terms 

Chatterji-et  al  (1968)  evaluating  blindne-s  in  Himalavan  =.,0=0 
blindness  of  2.71  %  and  70.5%  of  the  blindness  wa  ^urfo  c  taract The 
ifudy.  ''^"'"^         ^'"-^^^  7^-2%'  reported  in  [his 

We  encountered  another  unfortunate  cause  of  blindness  ooeratinr,  in  -3  /to/ 

37  S«°l'ni'R",'oi  '°  ^"^9'^^'  f^""  '^"dl;  4fll7?8  -37  1^ 

--37.08  and  62.21    (In  the  camps  this  figure  rises  to  fi    if)o/  ,  '^^ 

most  of  the  people^  Who  are  blind  arl  common  denom  nai     or  frth^ 

camps  which    are  held  within    the     approachable     dTs"ance)  Multin^p 

Site  Type  and  Aetiology  :  (Table  XIV) 
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,    KHARAR  1 
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Group  Per 
Total  Blim 
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Total  No. 
Group  Per 
Total  Blin 

TOTAL  1 

1    Total  No. 
Group  Per 
Ti  tal  Blin 

BL1NDNES5 

Aetiologically  infectious  diseases  constituted  24,5%  of  its  share  Iniuries 
i4''ol?°'-'p?rf  "'^t  '^l^s^ifed  elsewhere  (Senile  degeneraS 

affections  9  3%.  '"'"''"''^  ^^''"'"SV  (including  multiple 

(cor|;rre^^757?rtiurst'^d  tiso'^n'^gj^^'.^,^:  ^Sl  'Snc"l 

nh.pTl''Q'"h-ri°"^'- i"''  prenatal  influence  Is  more  in  dry  belt  We 

SemifiPd  ^nfJ/l  n  "^"^^"^  Trachoma  12.7"  uni! 

den^fied  mfections  causmg  corneal  opacities  following  corneal  ulceration 

Smallpox  has  been  reported  to  cause  blindness  in  8  37°/  in  the  drv  heit 
tnJlTnn,  'r  F„^^.nk''"->-3l.         series  reveal  it  to  be  a  c"omribu?ing 'facto 
Kharar  Block;  '''''  ''^'^^  ^^-^P^^^d  to  sVo^^  ?n 


com;on3Se'"ofb,i;;^ntrAi^ 

r;t^u^t:r°^i^n"NSrn^7nr^^^'°"^^'--  ^^'^  '^^noi 


=rt;t''r"'^^''-^'''l''(^^^^)'"  U-P-''^P°^'ed  cataract  as  a  cause  in  36o/ 
n^v  iVa^'o'^""'^^"  ""'^  mucopurulent  ophthalmia  16.76%  and  Sman' 

ey^^'ind  t^igelhtr  blin/^./bolh 

Kiin^°''°''''P?^o*  blindness  as  2.5%  (taking  one  eved 

b  mdness  also).  By  aetiology  cataract  has  been  labelled  as  r^ia.ximLTo  OsV  . 
Franken  reports  it  as  0.76°/,  while  our  figures  are  2.1",  This  is  tak^n  in  tpr£ 
of  total  population  examined.  '  "'^ "'<en  in  terms 

Chatterji-et  al  (1968)  evaluating  blindness  in  Himalayan  areas  renrrf 
blindness  of  2.71  %  and  70.5%  of  the  blindness  was  due'to  cataract  The 
lat^ej^  figure  compares  with  the  Raipur  Rani  Blocks  74.2%,  reported  in  this 

nf  ,h^f  ficountered  another  unfortunate  cause  of  blindness,  operating  in  3  4°/ 
L      -      -    "     "^"^  *°  fsu't  included  unde  41 1-37  18  -37  19 

-37:08  and  62.21    (In  the  camps  this  figure  rises  to  6  -  10%  ius    becau  J 

h'^'^P'°P'\^!3°  "^"'"'■"^         <=°'^'^°n  denomnator  oraTthe 
«S  "^^     approachable     distance).  Multiple 

STk  operated  m  3,4%  of  the  blind.  They  were  all  from  Raipur 


Site  Type  and  Aetiology  :  (Table  XIV) 

Cataract 

are  hIinH   hoV^ncTo  ■■;V7„„™',-:,'r°'°."_  "'  ^""'l'''"  PoPUiatlon  1 

due 


ona^''*'"'^^  ",°pe  lakh  persons  are  considered  in  general  population  then 
2056  persons  are  bimd  because  of  lenticular  changes.    In  this  8  are  due 
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TABLE  XVII 
BLIIMDWESS  BY  AEflOLOGY 


All  cises  by  aetiology 

INFECTIOUS  DISEASES 

RubelK  18.00 

Syphilis  20.20 

Trachoma  22.00 

Other  identified  infectious 
diseases  28.90 

Unidentified  Infections 
diseases  29.20 

INJURIES  &  POISONINGS. 

Surgical  37.18 

Violence  Blow  or  Fall  38.08 

Post-surgical  37.19 

Post-surgical  37.08 

Foreign  Body-Occupational 
Activity  31.09 

DISEASES  NOT  CLASSIFIED 
ELSEWHERE 

Senile  Degeneration  by 
reported  diagnosis  62.22 

Assumed  Senile  Degen.  62.22 

PRE-NATAL  INFLUENCE 

Probable  Hereditary  Origin  80.20 

AETIOLOGY  INDEFINITE 

Unknown  to  Seience  91.00 

Aet.  not  established  99.00 

All  others  95.59 

Senile  Oegea.  95.02 

< 

Total  No.  of  Person.s. 

210 

65 

1 

29 

9 

26 

2 

1 

1 

117 

114 

3 

3 

3 

23 

10 

7 

6 

pi 
< 

Group  Percentage 

1.5 

44,6 

1.1.8 

40.00 

50 

50 

97.4 

2.6 

100 

43.5 

30.4 

26.1 

Total  Blind  %a^e 

31.0 

0.5 

13.8 

4.3 

12.4 

0.5 

0.5 

55.7 

54.3 

1.4 

14 

1.4 

4.8 

3.3 

2.9 

RANI 

Total  No.  of  Persons. 

198 

36 

23 

3 

9 

3 

1 

1 

144 

142 

2 

15 

1 

14 

o 

Group  Percentage 

2.8 

63.9 

8  3 

25.0 

33.3 

33.3 

33.3 

98.6 

1.4 

5.25 

93.75 

< 

Total  Blind  %age 

18  2 

0.5 

11.6 

1.5 

4.5 

1.5 

0.5 

0.5 

0.5 

72.7 

71.7 

1.0 

7.6 

0.5 

7.1 

Total  No.  of  Persons 

408 

101 

1 

52 

12 

35 

5 

1 

1 

1 

1 

261 

256 

5 

3 

3 

38 

11 

7 

14 

6 

i 

o 

Group  Percentage 

1.0 

1.0 

51.5 

11.9 

34.6 

20.0 

20.0 

20.0 

20.0 

20 

98.1 

1.9 

100 

28.9 

18.4 

36.8 

15.8 

H 

T.  tal  Blind  %ace 

24.7 

0.3 

0.2 

12.7 

2.9 

8.6 

1.2 

0  3 

0.3 

.2 

.2 

.2 

64.0 

62.7 

0.7 

0.7 

9.3 

2.7 

1.7 

3.4 

1.5 

BLINDNESS  RATE  | 

3200 

792 

8 

407 

39 

7 

8 

8 

'  1 

2047  1 

2008  1 

3,| 

»  1 

24 

293 

110 

47 

to  Rubella,  23  due  to  faulty  surgery,  8  due  to  injury,  1977  due  to  senility,  24 
assumed  senile  changes  and  16  had  prenatal  influence. 

Corneal  Diseases  : 

690  blind  persons/lakh  are  due  to  corneal  disease.  These  are  due  to 
infectious  disease  in  674,  prenatal  influence  in  8  and  indefinite  aetiology  in  8. 

In  the  infectious  group  376  are  due  to  trachoma,  56  due  to  smallpox  and 
unknown  infections,  and  241  due  to  unidentified  corneal  infections  causing 
ulcers  and  subsequently  corneal  opacity. 

Eyeball  in  General  : 

In  one  lakh,  101  have  blindness  due  to  Glaucoma  and  myopia  and  Phthisis 
Buibi,  23  have  glaucoma  (open-angle)  and  16  unspecified  glaucoma,  8 
having  myopia  and  54  atrophic  globe.  In  this  last  group  46  are  due  to  infection 
and  8  due  to  injury.  Infections  include  Syphilis,  Trachoma,  Smallpox,  and 
other  non-specified  infections.  8  are  due  to  syphilis,  8  trachoma,  16  smallpox 
16  following  corneal  ulcers. 

Retina  &  Optic  Pathways 

32/  lakh  are  blind  due  to  this  group,  8  having  macular  degeneration  and 
24due  to  optic  atrophy  out  of  which  1 /3rd  are  due  to  meningococcal  infection, 
in  1/3  it  is  senile  phenomenon,  and  in  1 /3rd  it  is  due  to  unknown  causes. 

Site  Type  Indefinite  : 

321/lakh  fall  in  this  category;  out  of  which  54  had  infective  process, 
where,  cornea!  opacity  and  cataract  were  in  combination;  23  of  thes^e  opacities 
were  due  to  Trachoma  and  23  due  to  Smallpox  and  8  due  to  unidentified 
mfections. 

32  fall  in  the  group  of  ^'diseases  not  classified  elsewhere.-'  (16  being 
senile  and  16  presumed  senile).    In  237  aetiology  was  indefinite. 

Amongst'the  total  321  in  this  group  of  site  type  indefinite.  16  had 
'glaucoma  in  combination,  46  'glaucoma  and  cataract',  227  'cataract  in 
combmation  and  in  32  site  type  could  not  be  established. 

Visual  Acuity  ;  (Table  XVIII) 

Out  of  the  total  blind  encountered,  24.7%  have  6/60  vision,  1  2%  have 
vision  5/60  &4/60,  19.4%  have  3/60  and  2/60  &  in  30.4%  it  is  1/60  &  hand 
movements.  Amongst  the  rest  7.1%  have  only  light  perception,  6.4%comp!ete 
blindness.    It  is  thus  6.4%  of  the  blind  who  are  stone-blind. 

This  makes  it  204/lakh  who  are  stone  blind.  (1 1  9  in  this  are  males  and  85 
females)  c.f.  total  blind  where  1717  are  fema'es  ani  1483  male?.)  Amongst 
those  stone  blind  8  are  in  the  1st.  decade  ,  24  in  the  third  decade,  1  6  in  the 
fourth,  24  in  the  fifth,  54  in  the  sixth  decade  and  16  in  the  seventh  decade. 
62  are  over  70. 
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IBIindness  &  Sex  : 

(  Table  XIX). 

BLINDNESS  BY  SITE  AND  TYPE  IN  MALE  &  FEMALE  POPULATION. 

Total  Males  :  6,687. 
Total  Females  :  6,056. 


Male     Percentage  in     Female     Percentage  in  Remarks 


Male  Population 

Female  Population 

)l  8 

0.119 

5 

0.082 

(p  >  0.05) 

41 

0.613 

47 

0.776 

(p  >  0.05) 

119 

1.779 

143 

2.361 

(p  <  0.05) 

1 

0.015 

2 

0.029 

1 

0.016 

(p  >  0.05) 

18 

0.269 

23 

0.379 

(p  >  0.05) 

189 

2.826 

219 

3.616 

i^ornea-Sclera 

.ens 

Retina 

Dptic  Nerve 

Bite  Type 
ndefinite 


It  has  been  pointed  out  earlier  as  well  that  blindness  in  females  is  signifi- 
;antly  high  (p  <  .01). 

Taken  by  site  and  type,  the  involvement  of  eyeball  in  general  is  .119%  in 
Tiales  and  .082%  in  females.  It  is  not  statistically  significant  (p>  .o5). Corneal 
nvolvement  is  0.613%  and  .776%  in  males  and  females,  respectively  (Statisti- 
:ally  non-significant  p>  05).  Involvement  of  the  lens  is  1.779%  in  males  and 
2.361%  in  females  (This  difference  is  highly  significant  p  <  .05).  Retinal 
nvolvement  .015%,  in  males  only.  Optic  atrophy  is  .029%  in  males  and  .016% 
n  females  (Statistically  not  significant  p  >  .05).  Site  type  indefinite  is  .269% 
n  the  males  and  .379%  in  the  females  (Statistically  insignificant  p>  .05) 

Thus  lens  involvement  is  the  only  significant  factor  contributing  towards 
higher  incidence  in  the  females. 

Aetiologically  considered  (Table  20)  and  infectious  diseases  are  .747%  in 
he  males  and  .858%  in  ihe  females  (not-significant  p  :>  .05).  Injuries  .O29''o 
nales  .049%  females  (not  significant  p  >  .05  ).  Diseases  not  classified  else- 
vhere  (including  Senile  degeneration  indicated  by  diagnosis)  are  1.749%  in 
nales  and  2.361  %  in  the  females  (The  difference  is  highly  significant  p<-01 ) 
'renatal  influence  could  be  observed  only  in  males  in  .044%— '  Aetiology 
ndefinite  or  not  reported",  also  does  not  show  any  difference  in  the  males 
md  females. 
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Unilateral  Blindness 


3.272%  of  the  total  population  have  blindness  (vision  6/60  or  less)  in  one 
eye  only:  (This  is  comparable  to  bilateral  blindness  which  is  3.2%).  Taking 
age  group  wise  0.247%  are  one  eyed  blind  in  the  first  decade.  For  subsequent 
decades  the  figures  are  0.793%  2.584%,  4.642%,  7.613%,  11.078% 
16.964%  and  22.457%  for  2nd,  3rd,  4th,  5th,  6th,  7th,  decade  and  beyond  it, 
thus  showing  a  progressive  rise  right  from  1st  decade.       (Table  XXI) 

Taken  as  blindness  rate  (Table  22  A,B,C.D,E)  86  persons  are  blind  of  one 
eye  in  the  first  decade,  general  eye  ball  involvement  is  seen  in  16  (8  have 
multiple  congenital  anomalies,  8  have  phthisis  buibi  following  small  pox). 
Corneal  involvement  accounts  for  30  cases  (16  have  corneal  opacities 
due  to  trachorna,  7  have  corneal  involvement  due  to  corneal  ulcer  and  7  have 
corneal  opacities  which  are  unspecified).  Lens  is  involved  in  16,  all 
being  traumatic  in  nature.  8  have  congenital  persistant  hyperplastic 
vitreous,  8  have  anisometropic  amblyopia  and  8  have  cataract  in  cornbination 
with  opacities  of  cornea  and  /  or  glaucoma  etc.  (Table  22  C,  D,  E.) 

In  the  second  decade,  out  of  180  persons  having  unilateral  blindness,  32 
have  phthisis  bulbi.  (8  are  due  to  small  pox,  16  following  unidentified 
corneal  infections  and  the  rest  8  due  to  unspecified  causes).  118  have 
blindness  due  to  cornea!  opacities  (40  due  to  small  pox,  64  due  to  corneal 
ulceration  and  out  of  remaining  14  cases,  7  are  due  to  nutritional  deficiency 
and  another  7  due  to  chemical  burns). 

23  have  lenticular  opacities  —  (15  due  to  injury  and  5  due  to  congenital 
cataract) 

Rest  of  the  7  are  grouped  in  unspecified  group, 
3rd  decade  : 

In  the  3rd  decade,  354  are  one  eyed  blind,  out  of  this  40  have  general 
eye  ball  diseases,  (32  have  phthisis  bulbi  and  8  have  myopic  degeneration). 

194  have  corneal  opacities,  45  due  to  small  pox.  1 04  due  to  corneal 
ulcers,  16  due  to  trachoma  and  in  the  rest  29  cases, 14  are  due  to  occupational 
activity  and  in  15  cases  aetiology  could  not  be  established. 

40  cases  have  lenticular  opacities  (32  unoperated  and  8  operated).  Out 
of  these  32  cases  are  of  presenile  cataract  (8  congenital  cataract  and  8  due 
to  occupational  and  8  due  to  recreational  injury,  8  have  macular  degen- 
eration and  optic  atrophy). 

Sixty  four  cases  have  site-type  indefinite,  "cataract  in  combination"  in 
16  and  amblyopia  in  48  cases. 

4th  decade : 

^  In  the  4th  decade  478  persons  are  blind  of  one  eye.  In  102  there  is 
'  general  eye  ball"  involvement,  188  have  corneal  diseases,  110  lens  changes. 
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7  retinal  disease  and  71  -'site  type  indefinite". 

In  eye  ball  diseases  the  causal  factors  are  as  follows.  Glaucoma  in  8 
myopia  in  8,  atrophic  globe  due  to  small  pox  in  22,  following  corneal  ulcer  in 
40  and  phthisis  following  injury  in  16  and  in  8  cases  multiple  congenital 
anomaly  are  encountered. 

Corneal  disease  accounted  for  188  cases.  Aetiological  factors  in  this  are 
trachoma  in  46,  small  pox  in  38,  ulcer  in  88,  injury  in  8  and  8  cases  are  listed 
as  undiagnosed. 

Lens  diseases  are  present  in  110  cases.  It  is  presenile  type  of  cataract  in 
95  and  traumatic  cataract  in  15  cases. 

Macula'-  degeneration  is  present  in  7,  cataract  in  combination  in  16 
myopia  in  any  other  combination  in  8  amblyopia  was  found  in  47  cases. 

5th  decade  : 

In  the  5th  decade  581  persons  (one  eye  blind)  are  encountered.  48  cases 
have  "general  eye  ball"  disease  out  of  which  40  are  due  to  phthisis  buibi  and 
8  due  to  glaucoma.  The  cause  of  phthisis  buIbi  is  small  pox  in  16,  ulceration 
m  8  and  trauma  in  16  cases. 

In  1 16  cases  it  is  corneal  disease  that  accounted  for  the  blindness.  In  76 
It  IS  following  corneal  ulceration,  trachoma  in  8,  small  pox  in  16  and  in  16 
cases  aetiology  could  not  be  established. 

The  cataract  accounted  for  this  unilateral  blindness  In  324  persons.  Senile 
cataract  IS  present  in  284  aphakia  in  24,  traumatic  cataract  in  8  and  dis- 
located lens  in  8  cases.    Uveitis  is  present  in  7  cases. 

6th  decade. 

In  the  6th  decade  597  persons  have  unilateral  blindness.  38  cases  had 
general  eye  ball  involvement,  134  cases  had  cornea!  involvement  361  cataract 
and  in  64  cases  site  type  was  indefinite. 

fn  ^I^I  general  eye  ball  diseases  were  caused  due  to  glaucoma  in  8,  phthisis 
m  i  6  due  to  trauma  of  various  types  and  aetiology  could  not  be  establised  in 
I  ^  cases. 

In  corneal  involvement  32  we^e  due  to  small  pox,  86  due  to  cornea! 
established  ^^^^''^^^^  ^  ^^^es  etiology  could  not  be 

The  unilateral  blindness  due  to  lenticular  changes  was  present  in  361 
persons.  It  was  unoperated  in  329  while  operated  in  16  cases,  (n  16  subjects 
the  lens  was  dislocated  due  to  unknown  factors. 
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In  64  cases  the  site  type  is  indefinite.  In  56  it  is  ''cataract  in  combination" 
and  amblyopia  is  present  in  8  cases. 

7th  decade  : 

In  the  7th  decade,  581  persons  have  one  eye  blindness.  The  general 
eye  ball  involvement  in  30,  corneal  and  scleral  Involvement  in  86,  cataract  in 
395,  optic  atrophy  in  8  and  in  62  cases  site  type  is  indefinite. 

In  general  eye  ball  involvement,  22  had  glaucoma  and  phthisis  buibi,  8 
due  to  small  pox.  Amongst  86  corneal  diseases  38  are  following  corneal 
ulceration,  8  because  of  trachoma  and  in  32  cases  occupational  trauma  was 
responsible.    In  8  cases  no  definite  aetiology  could  be  labelled. 

In  395  cases  this  blindness  was  due  to  lenticular  changes.  Only  8  were 
operated  and  rest  were  unoperated. 

8  cases  have  opHc  atrophy  due  to  trauma.  Amongst  the  rest  62  cases,  38 
have  cataract  in  combination  while  16  have  amblyopia  and  in  8  glaucoma  in 
combination. 

Beyond  7th  decade  : 

415  persons  have  one  eye  blind.  In  22  there  is  general  eye  ball  involve- 
ment, out  of  it  8  due  to  glaucoma,  7  phthisis  buIbi  following  ulceration  and  in 
7  phthisis  due  to  unknown  causes. 

38  cases  have  corneal  diseases.  In  8  it  is  due  to  trachoma,  ulceration  in 
16  and  due  to  injury  in  14  cases. 

In  285  it  is  due  to  cataract,  which  is  unoperated  in  269  and  operated  in  16 

ases. 

The  remaining  70  in  this  age  group  fall  in  site  type  indefinite  group,  where 
"cataract  in  combination"  is  present  in  all  the  70  cases. 

In  general  (Table  23)  eyeball  involvement  is  present  in  10.07%.,  corneal 
in  27.83%,  lens  in  47.25%  and  the  remaining  14.84  have  uveal,  optic  nerve, 
retinal  involvement  and  other  diseases  in  combinations. 
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Glaucojna 

Open  Angle 

Glaucoma-Surgica 

or  Medical 

Procedure 

Glaucoma-Type 

not  specified 

Glaucoma-Aetiolo 

not  established  o 

reported 

Myopia 

Aetiology  not  re- 
ported or  estab- 
lished 

Multiple  conga- 
nital  malforma- 
tion. Heredity 
probable 
Mult  Cong.  Ocu- 
lar Malformation, 
Congenital  origin 
not  elsewhere 
classified 
Atrophic  Globe 
Small-pox 
Atrophic  Globe 
Unidentified 
infections  (Cornea 
Ulcer) 

Atrophic  Globe 
Recreational  activi 
ty-Blow  or  fall 
Atrop  lie  Globe- 
Foreign    body  i: 
eye 

Atrophic  Globe 
Unidentified  in- 
fe  tious  diseases 
Prenatal 

Atrophic  Globe- 
Occupational 
Atrophic  Globe- 
Violent  act 
Atrophic  Globe- 
Cansal  activity  nol 
specified 

Atrophic  Globe 
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f  ABLE— XXll  A 


EYEBALL  IN  GENERAL 


0 

10 

1 1 

20 

21 

-30 
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Total 
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M 

p 

M 
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M 
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M 
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F 

Glaucoma 

Open  Angle  111-91.00 

8 

8 

— 

— 

8 

— 

24 

Glaucoma-Surgical 

or  Medical 

Procedure  111-37.19 

— 

— 

— 

7 

not  specified          113-91  00 

— 

8 

— 

8 

nof"e°Ubli^i^ed°'or^ 

16 

reported              1 1 3-99-00 

7 

— 

7 

Myopia  140-91.00 

° 

— 

16 

ported*^^  esta'b" 

nshed        ^  ^  ' 

Mult  Die  consa 

nt  1  malf  a' 

tioD  Heredity 

probable  147-80.20 

8 

— 

— 

— 

8 

Mult  Cong.  Ocu- 

Gongenital  origin 

not  elsewhere 

classified  147-89.00 

8 

— 

— 

— 

8 

Small-pox  155-28.20 

° 

° 

8 

8 

14 

16 

— 

— 

62 

Atrophic  Globe 

Unidentified 

Ulcer)'"'^^  °  155-29.20 

8 

° 

40 

— 

— 

8 

8 

87 

Recreational^ctivi- 

ty-Blow  or  fall  155-34.08 

— 

8 

— 

8 

16 

Atrop  lie  Globe- 

Foreign    body  in 

eye  155-34.09 

8 

8 

— 

— 

■ 

16 

Unidentified  in- 

fe  tious  diseases 

Prenatal  155-29.10 

8 

Atrophic  Globe- 

Occupational  155-31.09 

8 

lo 

Atrophic  Globe- 

Violent  act  155-38.09 

8 

Atrophic  Globe- 

Cansal  activity  not 

specified  155-49.19 

8 

Atrophic  Globe 

etoology  not  es- 

tablished 155-99.00 

7 

7 

14 

Others  affections  190-29.20 

7 

7 

16 

8~ 

24 

16 

24  1 

48 

54 

4!i 

8 

30" 

23 

7 

/ 

15 

328 

TOTAL : 

16 

32 

40  1 

102 

38 

30 

22 

a  iixv 


Kerato-Conjun  ctivitii 
Trachoma 
Corneal  Opacity- 

Panaus  Trachoma  • 

Corneal  Opacity- 

Pannus.  Specitied  Di 

ease  not  classified  , 

elsewhere  j    .  I 

Corneal  Opacity  '  - 

Small  Pox 

CO  Unidentified 

Infection  (Corneal 

Ulcer) 

Other  corneal  dys- 
trophy (Xerophthal- 
mia. Nutritional 

deficiency)  •  . 

Other  Corneal  dys 

trophy  Aetiology 

not  established 

Other  affections  of 

cornsa-sclera 

(Corneal  Opacity, 

trach  ma) 

Corneal  Opacity 

(Small-p3x) 

C.G.  (Corneal  Ulcer 

CO.  (Chemical 

Causes-Lijury) 

CO  (Causal  Agent 

not  specified) 

CO.  Causal  Activity 

not  specified) 

CO.  Occupational 

Activity-Blow  or 

Fall 

Corneal  Opacity  - 
Diseases   not  cla- 
ssified elsewhere 
Corneal  Opacity- 
Aetiology  not 
established  or  not 
reported 


Table  xxii-b 


UNILATERAL    BLINDNESS    PER    ONE    LAKH  POPULATION 
  CORNEA  SCLERA 


Age    . . 
Sex    . . 

0 
M 

.  10 

F 

11  . 

M 

.  20 

F 

21  . 

M 

30 
F 

31 
M 

..  40 
F 

4  1 
M 

50 

5[ 

. .  oil 

r 

M 

70 

F 

Above  70 
M  F 

TOTAL 

Kerato-Conjun  ctivitis 

Trachoma 

310  ..  22  00  . . 

g 

14 

30 

Corneal  Opacity- 

g 

Panaus  Trachoma 

315  . .  22.00  . . 

g 

8 

16 

Corneal  Opacity- 

Pannus.  Specified  Dis 

ease  not  classified 

elsewhere 

315  . .  78.00  . . 

g 

8 

Corneal  Opacity 

318  . .  28.00  ... 

Small  Pox 

16 

3 

15 

14 
14 

8 

16 

8 

101 

CO  Unidentified 

Infection  (Corneal 

318  . .  29.00  .. 

Ulcer) 

7 

24 

16 

48 

41) 

36 

23 

16 

° 

22 

8 

288 

Other  corneal  dys- 

trophy (Xerophthal- 

mia. iNutritional 

dificiency) 

340  . .  62.30  ... 

7 

7 

Other  Corneal  dys 

trophy  Aetiology 

340  . .  ■  "".00  . . 

not  esrablished 

8 

8 

Other  affections  of 

corn;a-sclera 

(Corjieal  Opicity, 

trach  mi) 

390  ...  22  00  . 

_ 

_ 

8 

16 

8 

s 

Corneal  Opacity 

(Small-pjx) 

390  . .  2'<.20  , . 

16 

1 4 

8 

8 

g 

8 

C  O.  (Corneal  Ulcer) 

390  . .  29.00  .  . 

8 

16 

16 

32 

8 

24 

16 

31 

16 

g 

8 

'1' 
.91 

CO.  (Chemical 

Cause^-I  jury) 

390  . .  48.01  . . 

7 

7 

CO  (Causal  Agent 

not  'Specified ) 

390      48  19 

8 

CO.  Causal  Activity 

not  specified) 

390  ..  49.19  .  . 

7 

C  0.  Occupational 

Activity-Blow  or 

24 

8 

7  . 

7 

68 

Fall 

390  ...  31.09  .. 

7 

7 

8 

Ciraeal  Opacity  - 

Diseases   not  cla- 

ssified elsewhere 

390  . .  78  00  .  . 

8 

8 

Corneal  Opacity- 

Aetiology  not 

established  or  not 

reported 

390  . .  99.00  . 

7 

8    \  ... 

8 

8 

8 

39 

TOTAL : 

22  8 

48 

70 

101 

93 

78  110 

84  32 

94 

40 

1  48 

38 

15 

23 

30 

118 

194 

188 

116 

134  86 
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TABLE:  23 


UNILATERAL 

BLINDNESS. 

M*^-  of  Cases  Percentaqe. 

FYF  BALL  IN  GENERAL 

Glaucoma 

7                   .  1,68 

Myopia 

2 

0.48 

Phthisis  (Atrophic) 

31 

7.43 

Congenital  Anomaly 

2 

0,48 

TOTAL : 

42 

10.07 

CORNEA— SCLERA. 

 , 

Cornea!  Opacity  (Small  Pox) 

22 

5.280 

Corneal  Ulcer  ' 

61 

14.630 

1  1  aui  luind 

13 

3.120 

Injury 

13 

3.120 

Others 

7 

1.680 

TOTAL : 

116 

27.830 

LENS 

Cataract  Unoperated 

1  oZ 

43.650 

Cataract  Operated 

Q 

y 

2.160 

Dislocated  and  Others 

6 

1,440 

TOTAL : 

197 

47.250 

UVEA  : 

1 
1 

U.2.0U 

RETINA  : 

Macular  Degeneration 

2 

0.480 

VITREOUS  : 

Persistent  Hyperplasia 

1 

0.230 

OPTIC  ATROPHY 

2 

0.480 

SITE-TYPE  INDEFINITE  : 

Cataract  and  Glaucoma 

2 

0.480 

Cataract  in  combination 

31 

7.430 

Amblyopia 

20 

4.800 

Myopic  Degeneration 

1 

0.230 

Unknown 

2 

0.480 

TOTAL : 

56 

1  3.420 

(44) 


roup 

1 
1 

M 

n  1  0 

u —  1  \J 

^4 

11—20 

17 

21—30 

31—40 

— 50 

i 

51—60 

51—70 

Over  70 

out  of 
1  Popula- 
L  (12743) 

61 
0.91 

t  o^Tra- 

ma  cases 
;992^. 

1.6-5 

TABLE:  23 
UNILATERAL  BLINDNESS. 


No.  of 

Cases 

Percentage. 

EYE  BALL 

IN  GENERAL 

Glaucoma 

'                   •  1,68 

Myopia 

2 

0.48 

Phthisis 

(Atrophic) 

31 

7.43 

Congenital  Anomaly 

2 

0,48 

TOTAL : 

42 

10.07 

CORNEA— 

SCLERA. 

Corneal  Opacity  (Small  Pox) 

22 

5.280 

Corneal  Ulcer 

61 

14.630 

Trachomc 

13 

3.120 

Injury 

13 

3.120 

Others 

7 

1.680 

TOTAL : 

'1  1  D 

27.830 

LENS. 

Cataract 

Unoperated 

182 

43.650 

Cataract  Operated 

9 

2.160 

Dislocated  and  Others 

6 

1,440 

TOTAL : 

197 

47.250 

UVEA: 

1 

^  0.230 

RETINA  : 

Macular  Degeneration 

2 

0.480  < 

VITREOUS 

Persistent  Hyperplasia 

1 

0.230 

OPTIC  ATROPHY 

2 

0.480 

SITE-TYPE  INDEFINITE  : 

Cataract  and  Glaucoma 

2 

0.480 

Cataract  in  combination 

31 

7.430 

Amblyopia 

20 

4.800 

Myopic  Degeneration 

1 

0.230 

Unknown 

2 

0.480 

TOTAL : 

56 

1  3.420 
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T  A  B  L  E— XXIV 

TRACHOMA 


Group 

STAGE  :  I 

STAGE  :n 

5>TAOb 

: 

STAGE 

:  IV 

M 

F 

Total 

% 

M 

F 

Total 

% 

M 

F  ! 

T 

0/ 

M 

F 

T 

0/ 

0  10 

-14 

28 

72 

1.619 

41  1 

234 

645 

14.504 

765 

513 

28.738 

88 

29 

117 

2.630 

I  \  20 

17 

3 

20 

0  689 

156 

109 

265 

9.141 

727 

641 

1368 

47.188 

115 

138 

253 

8.727 

21—30 

3 

3 

0.172 

14 

21 

35 

2.010 

334 

442 

776 

44.572 

107 

156 

26  \ 

15.106 

11 

4 

15 

1.141 

171 

261 

432 

32,876 

137 

197 

334 

25.418 

31—40 

2 

3 

0.309 

103 

116 

219 

22.530 

150 

138 

288 

29.630 

41—50 

43 

81 

11.808 

127 

117 

244 

35.568 

51—60 

20 

16 

1  3. 

8.035 

94 

67 

161 

35.937 

61—70 

13 

20 

:  8.475 

46 

18 

61 

27.119 

Ov;r  70 

TOTAL  (ALL  TYPES) 


1308 
(49.86) 
1015 
(65.86) 
455 
(63.01) 
319 
(57.68) 
254 
(51.73) 
170 
(47.35) 
114 
(45.60) 
59 

(39.86)  I 


F 

T 

804 

2112 

(44,07) 
891 

1906 

(65,61) 

622 

1077 

(61.04) 

462 

781 

(68.70) 

256 

510 

(53.22) 

156 

325 

(47.40) 

83 

197 

(41.91) 

25 

8-1 

(28.40) 

47.49 
65.74 
61.86 
59.43 
52.46 


61 
0.91 


34 
0.56 


95 
0.74 


593 
8  86 


370 
6.10 


9  3 

7,55 


2176 
32,54 


2034 
33.59 


4210 
33.03 


864 
12.92 


860 
14.20 


1724 
13.52 


3694 
5.=;.  24 


3298 
54.45 


6992 
54.86 


I 

F 
( 


IN  NUTSHELL 


The  blindness  Is  69.6%  curable  and  30.4%  incurable.  The  incurable 
to  curable  ratio  is  maximum  in  the  3rd  decade  and  it  is  equal  in  the  4th 
decade.  Later  it  fails  progressively  in  various  age  groups.  The  preventa- 
bility  of  blindness  in  general  is  27.2%.  The  ratio  of  unpreventable  and 
preventable  goes  on  rising  with  age.  This  is  only  because  of  cataract. 
3.2%  of  the  total  population  is  blind  (2.826%  in  males  and  3.616%  «n 
females).  The  involvement  in  females  is  highly  significant  (P<.01).  This 
is  because  of  more  curable  blindness  caused  by  cataract.  (It  has  been 
pointed  out  later  that  prevalence  of  cataract  is  also  significantly  higher  in 
females).  Lenticular  opacities  as  cause  of  blindness  rank  first  in  the  list 
of  site  type  affection  and  as  senile  degeneration  in  the  aetiological  section. 
Corneal  diseases  rank  second  by  site  type  and  infectious  diseases  rank 
second  considered  aetiologically. 


Unilateral  blindness  prevalence  is  almost  same  3.272%.  The  tendency 
for  this  is  to  rise  progressively  with  age.  I  n  causative  factors  cataract  as 
a  cause  ranks  first  and  then  in  order,  are  corneal  opacity,  eyeball  In  general 
and  others,  The  similarity  of  general  pattern  in  both  the  unilateral  and 
bilateral  blind  is  striking. 


(45  ) 


CHAPTER  VI 


Trachoma 

Till  1955  despite  high  prevalence  of  Trachoma  in  India    no  cohesivp 

h^df  nf""  hTr-^'r  Ursekar(1955)  through  ques^ionairHo 

heads  of  ophthalmic  hospitals  constructed  a  trachoma  map  of  India 

o 

pilot 


J,^  J?"  °J  Research  was  entrusted  with  the  problem 

of  worl<.ng  on  trachoma  by  the  Governmant  of  India.  Trachoma  piM 
project  was  the  outcome  ot  this.  Based  on  the  findings  in  15  sTates  bv 
?ur,h.r7JH  n^"?'  technique.  Trachoma  map  was  reconstructed.  Th  s  stuS 
\oeTitM^,c%  T  Publications  on  epidemiology,  (Aggarwa^ 

1963,  Shukia  1966,  Krishnamoorthy  1966.  Gupta  1964  66)-  techniaue  of 

?96TThuil^"l^l4^t?^''^^"^^^'-  ''''  ^'^-^  treatmenf,liair(Swa°f 


Definition 


»„„i,T,-  '"^  '^I  fPecific  communicable  keratoconjuctivitis  usually  of  chronic 
TrtuTZ  o"'^''  ^IV.  belonging  to  Psittacosis-LymphogranSioma- 

Ilnm^  l^'-^l  °*  ^'yP'"'  "'""^^^  characterised  by  fo  l°cTs 

Tec^Rep  Ser.  235'^ '  '"'^  ''''^  cicatrization  (WHO 

Criteria  of  clinical  Diagnosis:— 

Pv.  \^^J'''^^'l^  3S  adopted  by  us  were  based  on  the  second  report  of  the 
Expert  Committee  on  Trachoma  (Tech.  Report  S.  No.  1 06) . 

of  th'e^dSt&^^^^  required  the  presence  of  at  least  two 

HeS^^  Pits"'  ^^q"^'^^" 
(2)    Pannus  of  more  than  2  mm  most  marked  superiorly. 

ofcortea^'^''^'''''^^^''^'  keratitis  most  marked  in  the   upper  third 
(4)    Scars  of  the  characteristic  configuration. 

(46) 


The  research  team  carried  no  laboratory  facilities.  Trachoma  '0'  or 
Dubium  terms  were  not  employed.  Under  field  conditions  it  becomes 
extremely  difficult  to  diagnose  Trachoma.  As  such,  before  giving  this 
label,  the  diagnosis  of  TR.  1  was  carefully  weighed.  WHO  technical  reports 
and  work  of  Franken  et  a!  corroborate  this  view- 
Prevalence  : 


Fr;,nJnn  MQ«Qv  P''^^^'^"^^ .  54.86%  as  against  76.41%  observed  by 
rranKen  (labd).  In  the  male  population  we  observe  this  in  55*24%  and 
LnH  qi  q"?o^^  54.45%.  Corresponding  figures  from  Dry  belt  are  71 .37% 
M.tJ.n  I  T  ^^u'^^P^^^'^'^'y  (f'''3n^^n  '968).  Figures  given  for  Punjab  by 
I  1  ?  Trachoma  Control  Programme,  (Preobragenski  1964)  are  79.1%. 
in  total  trachoma  cases  in  our  series  healed  stage  is  seen  in  24.65%  while 
the  rest  are  cases  of  the  active  trachoma.  Healed  stage  is  observed  from 
in  thot       J^^  where  2.63%  of  total  population  has  healed  trachoma.  8.787% 

r?J^Lll  f     "^^^^^  trachoma  and  then  there  is  a  [progressive 

rise  decade-wise  (Table  24  fig:  9) 


2 


S't  S*^  6"';  o>*r-  7'^  I  II  ill  ly 

DECADE5  STAGES    OF  TRACHOMA 


Fig.  9 


Third  stage  shows  a  progressive  rise  upto  3rd  decade  and  then  shows  a 
fall.  2nd  stage  rises  maximum  upto  2nd  decade  while  1st  is  maximum  in  the 
first  decade. 


The  lower  figures  encountered  by  us  in  total  population  as  compared  ot  those 
given  by  Franken  from  dry  belt  of  Punjab  can  be  explained  on  the 
basis  of  climate,  the  dry  climate  being  more  conducive  to  trachoma  (Guoia 
64,  Sarkies  67,  and  others). 


For  total  population  examined,  0.74%  are  having  1st  stage  of  Trachoma 
7.55%  2nci  stage,  33.03%  3rd  stage  and  1 3.52%  4th  stage. 

Trachoma  by  sex 


The  general  prevalence  is  almost  same  in  males  and  females  All  the 
stages  are  equally  distributed    in  either   sex.    Fen-a!es  having  trachoma 


(47) 
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I 

predominate  in  the  survey  conducted  by  Franken  in  the  dry  belt  of  Punjab 
(1968).  Gupta  (1964)  also  observed  that  trachoma  is  more  prevalent  in  the 
females  after  the  age  of  six  years. 

Trachoma  with  age 

From  47.49%  in  the  first  decade,trachoma  rises  to  65.74%  in  the  2nd  trachoma 
decade  and  then  surprisingly  there  is  a  progressive  fall  in  the  general  inciden- 
ce, both  in  males  and  females.  The  only  explanation  one  can  give  for  this 
observation  is  that  most  of  the  trachoma  cases  heal  so  completely  that  the 
foot  prints  of  healing  cannot  be  detected  in  the  field  conditions. 

Gupta  (1964)  observed  that  in  Trachoma  belt  with  high  prevalence  rate 
the  active  stage  I  &  II  were  mainly  observed  in  the  first  decade.  Our  findi- 
ngs also  reveal  that  trachoma  I  and  II  is  present  in  16.1  21%  of  the  population 
in  the  1st  decade,  9.830%  in  the  II  decade,  2.73%  in  the  III  c'ecade, 
1.141%  in  the  IV  decade  and  0.309%  in  the  V  decade.  Beyond  that 
these  stages  are  not  encountered.  This  means  that  42.24%  of  the  persons 
having  Trachoma  I  and  II  stages  in  the  1st  decade. 

Trachoma  tequalae  (Table  25) 

Entropion,  trichiasis  and  xerosis  (including  Bitot's  spots)  are  observed 
in  3.79%  of  the  trachoma  affected  individuals.  In  male  population  this  is 
4.25%  while  in  the  female  population  it  is  3.27%. 

Entropion  is  1.35%  in  total  (0.76%  in  the  males  and  2.1 3%  in  the 
females).  The  more  involvement  in  females  is  statisticaHy  significant  (p<.01). 
This  is  inspite  of  the  fact  that  general  conjunctivitis  is  more  prevalent  in 
the  male  population  (as  can  be  seen  in  the  chapter  on  miscellaneous 
diseases).    The  general  rise  in  entropion  is  progressive  up  to  6th  decade. 

Presence  of  xerosis  in  the  trachoma  affected  persons  is  almost  same 
upto  6th  decade  while  in  the  7th  decade  the  prevalence  is  on  the  higher 
side.  In  the  total  male  population,  the  prevalence  rate  is  3.49%  and  in 
the  female  population.  1.24%.  In  the  total  population,  it  is  2.43%.  The 
higher  prevalence  rate  in  the  males  is  statistically  significant  (p<.01). 

Trachoma  sequelae  vis  a-vis  bacterial  infection  and  dust  particles:— 

It  is  believed  that  trachoma  by  itself  leads  a  comparatively  attenuated 
course  with  minimal  sequelae  (Tuisi  Dass  1966,  Shukia,  66,  Rambo,  66, 
Wood  and  Dawson  67).  Ophihalmias  with  trachoma  have  a  prolonged 
course  with  healing  by  scarring  often  leading  to  trichiasis,  entropion, 
Corneal  ulcer  &  ultimate  blindness  (Gupta  64).  Rambo  in  his  long  experience 
in  village  service  has  experienced  a  considerable  fall  in  the  entropion. 
He  feels  that  prevention  of  secondary  infection  make  the  trachoma  innocuous 
(Rambo  1966).  He  relies  by  and  large  on  zinc  boric  drops  in  his  clinical 
practice. 

All  the  surgeons  engaged  in  eye  relief  work  fee!  a  decline  in  the 
entropion  surgery  in  over  7th  decade.  Rambo  with  an  experience  of  35 
years  in  field  work  feels,  that  entropion  surgery  work  has  fallen  by  75%. 
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patronised  by  the  persons  dealing  with  the  indigeneous  system  of  medicine 
Quite  a  few  persons  mal<e  it  at  home  for  themselves.  In  the  process  of 
grinding  various  ingredients,  many  particles  are  bound  to  rem  ain  as  such 
While  Kajal  causes  irritational  watering  because  of  oil,  the  latter  produces 
the  same  result  by  the  irritation  from  particles  which  is  mechanical  in  nature 
It  also  produces  chemical  irritation  because  of  its  ingredients.  These 
preparations  are  believed  to  serve  the  twin  purpose  of  -cosmetics'  and 
^medicines'.    The  ill  effects  seem  to  be  four  fold. 

1.  Irritational-chemical  and  mechanical 

2.  Using  the  same  salai  (rod)  for  all  members  in  the  family  has  the 
inherent  danger  of  carrying  infection.  Whether  trachoma  is  also 
carried  as  such  remains  a  conjecture,  but  a  strong  possibility. 

3.  Possible  blockage  of  punctum  by  carbon. 

4.  Possible  danger  of  sensitisation. 

Though  it  still  remains  to  be  proved  whether  we  really  carry  trachoma 
virus  with  the  salai  or  rod,  but  all  the  same  it  remains  a  strong  possibility 
The  real  danger  from  their  use  may  be  emanating  frcm  the  irritational 
properties  they  have,  but  with  superadded  factor  of  the  drugs  being 
infected  as  such,  because  no  such  aseptic  precuations  are  taken  during 
preparation  they  act  both  as  traumatizing  agents  and  infective  agents 
Believing  the  micro  trauma  concept  of  Precbragenski  and  Gupta  (1964) 
the  road  for  a  full  fledged  picture  of  trachoma  to  appear  is  openunctival  These 
authors  implicate  dust  in  trachoma  as  causing  micrc-tiauma  to  conjunctival 
epithelium  and  thus  increasing  susceptibility  to  trachoma  and  other  bacterial 
infections. 
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CHAPTER  VII 


Corneal  Opacities 


Corneal  opacities  are  encountgred  in  4.51%  in  the  total  non„i=.ti«„ 
Prevalence  by  age  and  sex 
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Females  show  significantly  high  prevalence  (p<.01 )  in  our  series  and  in 
that  of  Aggarwal.  In  the  study  of  Franken  males  are  significantly  more 
affected.  The  reason  for  this  involvement  in  their  serias  is  not  given.  The 
aetiologicai  factors  encountered  by  us  are  givan  latter.  As  shown  In  table  26, 
corneal  opacity  was  seen  in  all  age  groups  but  the  maximum  number 
of  cases  encountered  were  in  people  beyond  7th  decade.  The  incidence 
of  corneal  opacity  was  seen  to  increase  with  age  progressively  starting 
from  first  decade  (0.4'J%>  to  beyond  7th  decade  where  it  was  23.881  %, 
While  its  incidence  in  the  other  decade  was  0.40%  in  the  first  decade' 
1.41%  in  the  2nd  decade,  5.05%  in  the  3rd  decade,  7.91%  in  the  4th 
decade,  9.97%  in  the  5th  decade,  13.99%  in  the  6th  decade  and  1  7.1 8%  in 

I  the  7th  decade.  Looking  at  the  above  figures  we  find  that  the  incidence  of 
corneal  opacity  is  double  in  the  7th  decade  (17.18%)  as  compared  to  the  5th 

I  decade  (9.97%). 

I  Barring  first  three  decades,  females  are  more  involved  than  the  males.  In 
the  1st  decade,  males  are  0.41%,  females  0.38%,  in  2nd  decade  males  1.42% 
and  females  1.39%,  in  3rd  decade  males  5.54%  and  females  4.71%.  Beyond 
3rd  decade  the  pattern  is  reversed  and  females  take  the  lead  i.e.  in  4th  decade 
6.87%  males  &  8.67%  females,  in  the  5th  decade  7.33%  males  and  12.68% 
females,  in  6th  decade  12.25%  males  and  1 5.92%  females,  in  7th  decade 
16.40%  males  and  18.18%  females    while  in  the  age  group  of  over  70 

I  years  males  are  1 9.59%  and  females  28.40%.  (Table  27) 

IType  of  corneal  opacity: — 

To  classify  various  types  of  corneal  opacities  they  were  divided  into  five 
sub-groups  i.e.  nebular,  macular,;  leucomatous,  adherent  leucoma  and  anterior 
staphyloma.  Aggarwal  et  al  (1966  have  also  classified  their  cases  of  corneal 
opacity  on  similar  pattern.  As  the  table  (28)  shows,  the  macular  type  of 
corneal  opacity  is  encountered  in  the  maximum  number  of  cases  i.  e.  42.78%o 
while  the  nebular  type  of  opacity  is  seen  in  27.82%,-  Leucoma,  adherent 
leucoma  and  anterior  staphyloma  are  encountered  in  18.60%o,  8.34%o  and 
2.43%o  respectively.  Macular  corneal  opacity  is  seen  maximum  over  7th 
decade  (8.474%o).  While  our  series  show  adherent  leucoma  in  8.34%. 
Franken  et  al  (1968)  report  this  in  12%  in  their  report  from  the  dry  belt. 
Macular  opacity  from  the  dry  belt  is  42%  and  our  figures  are  comparable 
42.78%. 

More  prevalence  in  the  females  is  at  the  cost  of  nebular  and  macular 
opacity.  These  are  more  in  the  females  as  compared  to  the  males.  In  the 
case  of  nebular  opacity  the  difference  is  highly  significant  (p<. 01 )  while 
in  the  case  of  macular  opacity  it  is  comparatively  less  significant  (p<.05). 
Leucoma  adherent  and  anterior  staphyloma  do  not  show  any  sex  predilection. 


Prevalence  of  corneal  opacity  by  aetiology.—  (Fig.  11) 


To  arrive  at  a  particular  diagnosis  regarding  the  aetiology  of  the  corneal 
opacity  was  particularly  problematic  in  our  series.  As  the  rural  population  is 
nostly  uneducated  and  not  vary  particular  about  their  ©yes,    to  extract  the 
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Table -xxviil 

CORNEAL  OPACITY  (Both  Blocks) 
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.Q 

(0 

I- 


causal  agent  of  the  opacity  from  the  history  is  a  difficult  job.  That  is  the  rea- 
son why  in  table  (26)  we  find  46.78%  of  the  cases  in  the  miscellaneous 
group  which  includes  undetermined  causes.  Most  of  the  persons  affected 
with  corneal  opacity  are  not  sure  as  to  what  caused  the  opacity  e.  g.  injury, 
ulcer  etc..  and  so  a  definite  aetiology 
them. 


could    not    be  established  in 


In  our  series,  after  the  miscallaneous  group  trachoma  ranked  as  first  in 
the  causation  of  corneal  opacity,  showing  that  one  fourth  of  opacities  (24%) 


CORMEAL  OPACITY 


DrSTROPH Y 


M15C, 


TRACHOMA 


ULCER 


SMALL'.POx\  INJURY 
SURGERY 


Fig-  11 


are  due  to  trachoma.  If  we  combine  the  trachoma    and  "^'^^^fj'^^^^^^^ 

(Table  27)  we  find  that  more  than  70%      ^he  corneal  opac.tes  w^^^^ 

these  combined  agents.  Out  of  a  total  of  407  cases  from  hese  two  groups  i.e. 

Trachoma  and  miscellaneous,  43.906%  were  due  to  the  ormer  and 

due  to  the  latter.   Trachoma  was  responsible  for  corneal  V ^  "^^^^^^^ 

in  general  population  examined,  whi  le  for  ihe  miscellaneous  group  the  figure 

is  2.111%.    We  find  here  that  the  incidence  of  corneal  opoc.^y 

progressively  with  age  and  that  females  suffer  ^P'^  '^.^"^.J^,^^^^^^^^^ 

and  2.631%  respectively)  and  that  this  difference  is  statistically  significant 

(P<.01). 

find  cornaai 


Thrashing  out  corneal  opacity  further  aetiologically  we 
ulcer  as  next   factor   taking   16.86%   out  ^J^^'^^^^,^ 


as  next   factor  taking 
People  being  agriculturists  and  due  to  poor  crriir-ai  trauma 

trauma    are  responsible  in  16.86%  and  6.26%  of  cases     Surgical  trauma 

is  responsible  in  0.869%  while  corneal  dystiophy  in  u.i  / /o- 


Smallpox  is 


(  55) 


respcnsibie  for  corneal  opacity  in  5  04^^^  rase?  anH  fhr.    u    u  ^. 

not  remained  so  rampant  now  but  iMs^orromn^^^^^  the  disease  has 

same.  (Fig.  11)  completely  eradicated  all  the 

The  maximum  number  of  cases  were  seen  in  the  6th  decade. 
Our  figures  as  compared  with  those  of  Franken  are  as  follows:- 

Table  29 


Franken  (1968) 


Ours 


Trachoma 

Trauma 

Corneal  ulcer 

Ophthalmia 

Small  pox 

Iatrogenic 

Dystrophies 

Unspecified 

Miscl. 


37.68 
16.95 
12.25 
11.17 
8.08 
6.79 
3.37 
3.81 


2400 
6.26 
16.86 

5.04 

0.86 
0.17 

46.78 


As     apparent  from  the  table  our  fiqures    Pvcont  . 
lower  side.    Corneal  opacity  in  the  miscel  an^m.?  ^""^  °"  ^he 

aftermath  of  trachoma.    In  a  cofw^un^  v  w^^^^^^  '^^'^^       be  an 

IS  very  difficult  to  diagonse  dystroX  in  L  fi^lH  " rampant  it 

it  is  of  a  very  characteristic  type^^      ^  ^'^'"^  conditions  unless,  however. 

Taking  sex  wise,  trachoma  as- a  cause  of  rnmoai  • 

(Significant  p<.01)  (Fig.  12).  This  mav  bP  hfi  ^^""'^^  "  '^^'^  ^^^^les 
are  more  in  females  as  co^ared  to  r^Ls  as  pS 

injury,  surgery,  dystrophy  and  small  dox  hm/t  «J "  ^^l  Ulcer, 
MIscelleneous  group  is  also  morr^innrfL^^^^^^^  predilection  (p>.05) 

support  to  our  '  usp'icLn'rhaT°mVt''oY'  h^^Va"  rot^  iJ.^^"''^  •  ^^'^  '-'  ^ 
group  are  because  of  trachoma,  even  though  trachnm- -.  ^^  miscellaneous 
implicated.  It  was  only  for  this  reason  that  tr^.h  "'5  ^'^^ctly 
group  are  combined  in  table  2^  1^6  qeneral  ^  miscellaneous 
may  be  indicative  of  a   more  or  lesf  suff ' 

does  play  some  role,    ft  may  not  bf  imoroDP^^^^^  ^^^'^  trachoma 

'secondary  dystrophy'  improper  to  label  these  cases  as  of 


while  42.09%  bilateral. 


Out  of  total  cases,  57.91%  were  unilateral 
Corneal  opacity  and  visual  acuity. 

out  oi\t.a7"''/a'l5^Taf/s\rrn'e"a1  '°  p^cL^fir  r^^'^  30. 

opacfty  151  cases  (26.26%)  are 

(66) 


having  vision  less  than  *6/60  in  both  eyes'.  In  88  patients  pathology  is 
only  corneal,  while  in  63  some  other  associated  pathalogy  e.g.  lens  chanaes 
etc.  are  also  present.  This  group  of  economic  blindness  shows  maximum 
number  of  patients,  (26.26%)  20.17%  of  persons  examined  for  cornea  opacltv 
are  having  vision  better  than  6/18  in  both  eyas,  20%  having  vision  upto 
6/18  in  one  eye  and  6/60  or  less  in  other  eye;  1 6%  are  having  vision  upto 
^il^  'n  one  eye  and  6/24-6/36  in  other  eye,  while  10.6%  are  having  6/24- 
6/36  vision  in  one  eye  and  6/60  or  less  in  the  other  eye.   Patients  having 

equal  vision  (6/24-^6/36)  in  both  eyes  were  5.57%  and  it  was  not  possible 
to  check  vision  in  1.39%  cases. 


CORNEAL  OPACITY  BY  AETIOLOGY 
IN  MALE  &  FEMALE  POPULATION 


■  MALE 
D  FEMALE 


2.5 


2.0- 


Fig.  1  2 


^ab.:31^'^r^^'JLt"r^^^^^^^^^^^  151  it    is  bilateral. 

Sty.    Even  excluding  a  larqe  chunk  nf  fh.."  ^.^^^^^  keratop^ 

e  magnitude  of  the  prablem  is  huge     ^^^^^  where  this  is  contraindicated 
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CHAPTER  VIII 
Cataract  and  Aphakia 


Wide  variation  of  figures  of  prevalence  exist  as  noted  by  different 
authors. 


Fuch's  (1960)  cites  Cooper  as  ciiring  the  foliowiog  figures. 


Bombay 

5% 

Bihar 

50.8% 

Bhiwani  (Pb.) 

16.6% 

Madras 

4.1% 

Amritsar 

'  7.8% 

Delhi 

3.5% 

Lucknow 

2.8% 

Indore 

5.0% 

Assam 

2.7% 

Sitapur 

10.1% 

Jaipur 

4.8% 

These  have  been  evaluated  from  Hospital  questionnaire.  For  having  a 
general  idea  of  the  needs  of  community  these  figures  can  be  misleading 
because  they  are  always  biased. 


Franken  (1968),  Chatterjee  (1968)  and  Aggarwal  (1 96 6  &  67)  are  some 
of  the  workers  who  have  given  figures  out  of  surveys.  In  some  studies 
it  was  the  paramedical  staff  whose  help  was  utilised  for  survey 
work. 

Data  Analysis 

Congenital  cataract  and  traumatic  cataract  were  not  excluded  from 
this,  study  as  was  done  by  Franken  et  al  (1968).  These  cases  were  studied  as 
individuals  and  not  as  eyes  affected  e.  g.  a  patient  with  bilateral  cataract  was 
taken  as  one  and  so  was  a  patient  with  unilateral  cataract. 

Prevalence  (Fig.  13) 

In  all  10.484%  of  the  total  population  have  cataract  and  aphakia  com- 
bined over  7th  decade.  This  is  100%.  in  the  first  three  decades  it  is 
0.179%,  0.206%and  0.804%.Then  onwards  there  is  sudden  rise  from  0.804% 
to  5.936%,  a  rise  of  about  six  times,  then  from  4th  to  5th  decade  it  rise  to 
27.366%,  a  4.5  times  rise.  In  the  sixth  decade  it  is  54.373%  and  79.241% 
in  the  7th  decade  (Table  32). 

The  contribution,  to  this,  of  only  aphakes  (either  bilateral  aphakes  or 
unilateral    aphakes    having  no    cataract     on    the  other  side)  is  0.022% 
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-n  1st  decade,  0.72%  in  the  5th  decade  2  4730/  in  Rth  h  . 

7th  decade  &  9.322o/„     ever  7th  decade    tk  ^"^ 5-58%  in  tha 

after  3rd  decade  aphak  a  '  .  ' 

aphakia  makes  its  appearance  in  5th  decade. 


appearance 


10.0 


20- 


CATARACT  &  APHAKIA 


DECADES 


F»g.  13 


Thus  a  general  tendency  for  aohakia  fn  .  „ 

decade  is  striking  (Table  33)  '^^^^^^^ 


a  gap  of  one 
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Corresponding  figures  for  cataract  available  with  other  workers  aae-arouD- 
wise  are  compared  -  ^   ^  ^ 

Table  34 


Ours  Aggarwal 

1  Ours 

Aggarwal 

Franken  et  al 

of    a  1 
Kil    d  1 

1 
1 

loco 

0-10 

0.156% 

— 

1 

1  0.179% 

11-20 

0.206% 

— 

j  0-206o/„ 

21-30 

0.804% 



1  0.804% 

31-40 

5.936% 

2.91% 

5.936% 

3.33% 

2.599% 

41-50 

26.646% 

16.6% 

1  27.366% 

19.35% 

9.030% 

51-60 

51.895% 

34.8% 

1        R/l  '3700/ 

A  r\  Q  0/ 

40. o  7o 

22.488% 

61-70 

73.660% 

54.3% 

I  79.241% 

69.82% 

31.421% 

Over  70 

90.677% 

61.5% 

100% 

82.05% 

Total 

9.919% 

5% 

10.484% 

6.08% 

Ctaracts 

Cataracts 

5xcluding 

including 

aphakia 

aphakia 

%ag 

9  worked  out  by 

us  from  the  figures  available. 

Our  figures  of  general  cataract  are  much  higher  than  those  reported  from 
Delhi  and  Ludhiana.  It  is  not  the  factor  of  general  medical  facilities 
because  even  if  aphakia  is  included  these  figures  are  |much  higher  as 
compared  with  figures  of  Franken.  Our  figures  are  almost  twice  as  much 
in  the  4th  decade  three  times  as  much  in  the  5th  decade,  2.5  times  as 
much  in  6th  decade  and  2.7  times  as  much  after  sixth  decade.  The  incidence 
based  on  total  population  is  10.484%  as  compared  to  4.229%  reported  by 
Franken  et.  al.  and  6.08%  derived  from  the  figures  of  j  Aggarwal  et.  al, 
Chatterjee  (1968)  reported  incidence  of  5.37%  in  Lahaul  and  Sipiti  a  hilly 
region  at  a  high  altitude.  Ghosh  et  al  (1969)  reported  incidence  of  6.2%  near 
Pondicherry. 

Aphakia 

The  general  incidence  of  cataract  patients  is  9.91  9%as  compared  to  total 
10.484%.  The  former  incidence  includes  those  aphakes  who  hava  cataract  in 
the  other  eye,  while  the  latter  incidence  includes  even  those  aphakes  who  do 
not  have  cataract  in  the  other  eye.  If  we  consider  aphakia  cases  irrespective  of 
the  presence  or  absence  of  cataract  in  the  other  eye  ^Table  35),  then  aphakia 
is  ^Ab%\nthe  general  population.  Out  of  the  total  cataract  and  aphakia 
patients  13.847%  are  aphakic  as  against  41.79%  reported  by  Franken  (1968). 
The  general  ratio  of  patients  with  mature  cataract  and  aphakia  is  1.162:1,  i.e., 
for  every  one  Jhousand  patients  operated  there  are  1162  more  who  need 
surgery. 
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Amongst  the  aphakic  patients  27.5%  are  bilateral  aphakes  and  72  5^ 
are  unilateral  aphakes.  5/6th  of  these  further  need  surgery  in  the  other 
eye,  in  the  rest  1/6tn  there  is  neither  cataract  nor  aphakia  in  the  second  eve 
The  general  incidence  of  aphakia  in  either  sex  is  almost  same  1  435^  in 
male  population  and  1.466%  in  the  female  population  (statistically  in 
-significant).  The  general  impression  that  females  are  less  exposed  to  medical 
treatment  does  not  seem  to  be  true. 

The  rising  curve  of  aphakia  prevalence  in  respective   age  group  poou- 

h...hIc'    r  and  21.610%  in  the  4th,   5th  and  6th 

decades  and  over  7th  decado,  respectively). 

Bilaterality  &  Unilaterality: 

As  alre_ady  pointed  out,  27.5%  of  the  aphakes  have  bilateral  aphakia  and 

nlnno7t^^.^^^7'  ^^f^^'  ^P^^*"'^  (in  the  total  population  the  figures  are 
0.400%  bilateral,  and  1.061%  unilateral.) 

/T  .  9"'v^^^^a''act  cases  have  bilateralitv  in  81.2%  and  unilaterality  in  18  8°/ 
(labie  o3).  In  combined  cataract  and  aphakia  cases  bilateralitv  is  79  90/ 
while  unilaterality  is  29.1%  (Table  36).  Cases  of  mature  cata'ract 
encountered  are  16.4%  bilateral  and  83.6%  unilateral. 

This  means  that  unilateral  aphakes  are  more  and  so  are  patients  with 
unilateral  cataract.  Bilateral  aphakes  are  only  0.4%  as  against  8%  bilateral 
cataracts  excluding  aphakia. 

This  confirms  the  belief  that  those  cases  who  get  one  eye  operated  u<^uallv 
do  not  bother  about  the  other  eye  till  late  or  may  be  till  it  is  too 
late. 

Immaturity  &  Maturity: 

/T  ^^ntage  of  immature  cataracts  in  the  total  population  is  8.875% 

(Table  37).  The  general  pattern  in  various  age  groups  being  the 
^^^nn  .^on'/"  combined  series  of  cataract  and  aphakia,  it  is  briateral 
in  79.48%  and  unilateral  in  20.51%.  iJMdierai 

Maturity  on  the  other  hand  is  0.089%  in  the  first  decade,  0  068%  in 

PoV/o/'^in  tif' V^'^K-J^^^^-^  ^-^^^'Z-  6-268%,  16.517o^a^d 
20.762%  m  the  third,  fourth  fifth,  sixth,  seventh  decade,  and  over  7th 
decade  respectively  (Table  38).  Out  of  total  1.687%  mature  cataract  0  274^7 
are  bilateral  and  1.412%  unilateral.  Unilateral  as  well  as  bilateral  cataract  are 
noono'/"  Jf"'^'®.^"^'^i'^^  0.224%  bilateral  and  1.241%  unilateral.  Females 
0.330%  bilateral  and  1.601  %o  unilateral). 

The  bilaterality  of  mature  cataract  cases  is  1 6.%  in  contrast  to  tha 
bilaterality  of  immature  cataracts  (79.48%)  and  of  aphakia  (3.817%). 
This  shows  the  general  lack  of  immediate  medical  facilities.  People  generally 
depend  upon  the  Eye-Camps  for  surgery,  and  so  they  wait  for  a  year  or 
more  for   a    particular    camp   to    be   set    up.    Apart    from    this  other 
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contributory  factors  rowards  the  general  callousness  are  : — 

(a)  The  rural  people,  by  pnd  large  being  agriculturists  and  being 
self  workers,  they  do  not  get  much  time  out  of  their  work. 

(b)  There  is  a  general  lack  of   concern  for  the  older  folks. 

(c)  A  villager  who  has  never  come  to  a  city  is  usually  afraid  of  the 
hustle  and  bustle  and  feels  lost  in  the  city  crowd,  and  does 
not  dare  to  come  for  help  in  the  city  hospital  where  most  of  the 
facilities  are  concentrated. 

(d)  Hospitals,  being  less  in  number  and  crowded,  the  time  and  energy 
required  for  a  patient  and  his  attendant  is  so  much,  that  after  first 
visit  most  of  them  do  not  dare  a  second  triaL 


Table  XXXVII 

IMMATURE  CATARACT 


Bilateral  Unilateral 

Age  Group         Male       Female         Male         Female      Total  %age 

in  group 
population 


0—10 
11-20 
21-30 
31—40 
41-50 
51—60 
61—70 
Over  70 


2 
10 
66 
140 
122 
103 


1 

6 
51 
124 
142 
89 
40 


2 
1 

3 
20 
16 
40 
18 


1 
3 
9 
27 
34 
41 
17 


3 
4 
12 
73 
237 
332 
292 
178 


0.067 
ai37 
0.689 
6.55o 
24.382 
48.396 
65.178 
75.423 


Total 


446  453 
899 


100 


232 


132 


1,131 
1,131 


%  in  Total  7  504  ^.820  8.876 
Population  

Group%  79.48  20.51 


Over  and  above  this,  lack  of  hard  cash  used  to  be  the  pressing  factor, 
but  with  the  Green  Revolution  that  is  setting  in,  this  problem  is  taken 
care  of.  With  the  general  awareness  on  the  increase,  the  attitude  of  the 
people  is  also  changing. 
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Sex: 


In  general  the  incidence  of  cataract  and  aphakia  is  nnore  in  the  females 
(11  311%)  as  against  males  (9.735%).  Statistically  the  difference  is  highly 
significant  (P-- 01).  In  the  4th,  5th  and  6th  decades,  in  general,  the 
Incidence  in  females  is  much  higher  (8.278%  as  against  2.712%  in  the  rriales). 
In  the  4th  decade,  (34  927%  as  aaainst  1 9.959%  m  the  males),  in  the  5th 
decade  (60.550%  as  against  48.746%  in  the  males);  in  the  6th  decade 
and  beyond  6th  decade,  it  is  almost  same  in  either  sex.  This  difference  is 
not  dependant  upon  the  aphakia,  because  aphakia  is  almost  equal  m  either 


sex. 


Aetiology:  (Table  :  39) 

Aetiologically  the  largest  contribution  to  cataract  formation  in  general 
population  is  that  of  senile  cataract  (98.1%),  as  against  0.7%  traumatic 
cataract,  0.6%  congenital  cataract  and  0.6%  complicated  cataract. 
Even  before  40  years  6.8%  of  the  senile  cataract  cases  are  labelled 'senile  . 
The  senile  type  of  cataract  case  is  taken  as  a  clinical  entity  and  not  as  an 
age-dependant  process.  These  type  of  changes  start  so  early  here  in  this 
part  of  the  world  that  it  some  times  appears  to  be  a  misnomer  to  label  a 
particular  case  as  senile  cataract. 
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CHAPTER  IX 
Glaucoma 


Prevalence  :  (Table  :  40  ;  Fig.  14) 

The  general  prevalence  of  glaucoma  as  detected  in  this  survey  is  0.486% 
in  general  population.  Over  30  years  of  age  it  is  1.641%,  over  40  years 
2.264%  and  over  60  years  4.532%.  The  primary  glaucoma  is  0,282% 
in  general  population,  the  rest  being  secondary  in  nature.  The  prevalence 
of  glaucoma  over  the  age  of  40    has  been  reported  to  be  less  than  1.0% 

J  GLAUCOMA  IN  GENERAL  POPULAUON  ^ 


PRIMARY  4  SECONDARY 


AGE  IN  DECADES 


Fig  14 
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(Posner  1 964),  to  as  high  as  3%  (La-,l<y  1959).  Numerical  comparison  of 
various  fiqures  is  meaningless,  becau-.e  of  the  multiple  variables.  In  the 
sanie  cornmunity  Neumann  (1965)  found  that  in  a  hut-to-hut  survey. 
Glaucoma  was  4.43";, .  in  vaccination  campaign  3  08%,  in  City  Streets  it  carrie 
out  2  48  -r  and  in  Town  Hall  Assemblage  it  was  4.09%.  The  Particular 
method  adopted  in  this  survey  has  been  outlined  earlier  Only  estab  i.hed 
n  p  roma  cases  having  high  tension  and  disc  changes  have  been  included 
in  l^his  study  The  general  incidence  as  reported  by  various  other  workers 
is  tabulated  : 


Table  41 


Neumann  (1965) 
Packer  (1959) 

Over  40, 
Under  40, 
Over  40, 

Leydhecker  (1961) 

Bluementhal  (1965) 
Holmes  (1961) 


Liberia 


Israel 

Central  &  South 
Pacific. 


3.25%  (ever  40  years) 
6.9%  (over  40  years 
(Eye  clinic) 

1.2%  (Non  Hospital  Group) 

0.2% 

2%  (Caucassion) 
5.2%  (negro) 
1.47% 

2  31%  after  40 
(1.73%  above  40) 

1.15% 


India 


Sarda  (1961) 

Daniel  (1967) 
Franken  (1968] 

1 

Our  figures  : 

Total 

General  Pouplatior 

1  0.486% 

Over  30 
Over  40 
Over  60 

1.641% 
2.264% 
4.532% 

1.25%  over  35  (general  population) 
4.50%  (Eye  Clinic) 


4.5%  over  35.  (Eye  Clinic) 
1.185%  total 
3.364%  over  30 


males 

female 

0.344% 

0.644% 

1.277% 

1.994% 

1.762% 

2.833% 

4.020% 

5.244% 
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Prevalence  by  age: 

c  ^^^^^  ^^e  base    line  for  simple  glaucoma  33  35  years 

Franken  (1968)  has  taken  it  as  30  years.  He  encountered  glaucoma  both 
primary  and  secondary  in  21-30  years  of  age  group.  The  primary  was 
0.057/0,  and  so  was  secondary,  the  total  being  0.11%.  This  prevalence 
rate  \A/as  of  established  glaucoma  cases.  Routine  tonometry  was  not  done 
in  this  survey  and  only  when  it  was  felt  necessary  it  was  resorted  to 
Thus  we  agree  with  Leydhecker  (1961),  who  on  routine  tonometry  of 
10,000  persons,  found  simple  glaucoma  in  0.43%  in  the  20-29  year  aqe 
group,  and  pointed  out  that  glaucoma  she  uld  be  looked  for  before  30  years 
also. 

In  the  third  decade  the  incidence  encountered  by  us  is  0  1 1^,;  in  the 

C'Sth    v'h'^H  ^'P'^^  .'Z^^   ^^2%'    ^-^9°/-    4.24%,     5.03%  '%or  the 
•  nncVo/      u^^^u?^^  .^"^  beyond  it.    The  prevalence  of  primary  glaucoma 
to/T^  «th^H  ''f  f^^f 0/  ^-^^^'^  "^'^  ^-72%  in  fifth''  decade, 

(Table  42j  1-116%  in  7th  decade  and  3.389%  beyond  7th  decade 

Prevalence  by  sex: 

The  general  incidence  is  0.344%  in  the  male  population  and  0.644%  in 
the  female  population.    The  difference  is  statistically  significant.   (p<0  05) 
Over  30  years  it  is  1.277%  for  the  male  and  1.994%  for   females  Over 

^^-^Tnoi/i"  ''•^P^'/^  for  males  and  2.833%  for  females.  Over  60  yea^s 
It  IS  4.02%  for  males  and  5.244%  for  females.  ^ 


^.S^^"^^'"^  glaucoma  is  encounered  in  males  In  0.18%  in  the  4th  decade 
0  407%  in  the  5th  decade,  0.80%  in    the  7th  decad/%nd  3  378%  o^^^^ 
7th   decade.    For  females   the   figures    are    0.098%,    0.657%     1  039°/ 

beyond  7th  decade.  In  general  in  the  male  population  this  is  0  149% 
and  m  the  female  population  0.429%.  The  difference  is  satistically  significant 
(P<U.U5).         (Table  43) 

Glaucoma  by  stage  : 

In  primary  glaucoma  36.1%  have  become  "absolute',  while  in  the 
total  glaucoma  cases  45%  are  'absolute".  In  this  45%,  21%  are  of  primapv 
glaucoma  and  24%  of  secondary  glaucoma.  (Table  ■  44)  ^ 
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Table  44 
GLAUCOMA 


Absolute 

Primary 

13 

21% 

Secondary 

15 

24% 

Total 

28 

45% 

Early 


23 


37% 


Total 


36 


58%, 


11 


18% 


34 


55% 


26 


42% 


62 


Vifual  Status  i  (Table  :  45) 

70.967%  of  the  glaucoma  cases  are  economic  blind,  (more  than  11 
times  are  stone  bimd,  while  the  rest  have  some  vision  lef  )     In  4  8380/ 

In  JJl  nonnTJn'v  fK'if  equal  (1/3  having  sub-normal ^ision  whllt 
2/3  have  good  vision)  In  8%  one  eye  is  less  than  6/60  while  the  other  hat 

!n^^S  TZn.^V^T^^  "^^'^  ^^"^^  than6/18,the  othTbeing 
latter)  ""^^    ^       ^*  ^'""^^  ""^'^      compared  to  he 
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Chapter  X 
rterygxkftm 


Pterygium  has  been  known  to 
Susrata  (1000  B.  C.)  but  stil 
eluded  the  ophthalmic  world.    It  was  for  this 
study  of  its  geographic  distribution  arose 

this  topic  that  appeared  from  1892  to  1965  underirnT^helamTpmbl^mo^ 
1965"         °    nature    (Fuchs  1892,  Conrie  1933,  Hilger  I960,  Cameron 


the  scientific  worfd  since  the   times  of 
the  aetiology  of  such  an  obvious  disease  has 
reason  that  the  need  for  the 
The  four  separate  monographs  on 


on  thYstpic^n'Tndrr''^  -^/-"^^  (1968)  has  lately  appeared 

Prevalence  percentages  : 

The  percentages  of  general  prevalence  as  reported  by  various  workers 
8re  as  follows; — ■ 


Parathasarthy  and  Gupta  (1967) 

Franken  (1968) 

Ours 


1.23% 
1.498% 
2.864% 


Cameron  has  provided  data  in  general,  basing  observations  on  the 
number  of  pterygium  operations  done  as  a  percentage  o  S  oVuiaf 
operations.  His  figures  are  as  fellows:—  ^  ocuiar 


Low 

Moderate 
High 

Very  high 


Pterygium 
0-1.9% 
2-4.9% 
5-10% 

1 0%  or  more 


Latitude 
40°  or  more 
36°-40° 
30°-35" 

30°-Equator 


The  area  under  survey  is  between  30^-31"  latitude  but  the  Incidence  is 
moderate  according  to  Cameron's  data.  The  variation  in  the  fiaures  is 
because  of  the  technique  of  data  collection.  It  Is  for  the  same  reason  thaf 
figures  given  by  Franken-et-a!  also  vary  from  those  given  by  Cameron  Thesp 
figures  fall  in  the  low  prevalence  group. 
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Unilateral,  Bilateral  Tendency  :  (Table  46) 


46.027%  are  unilateral  and  53.973%  are  bilateral.  This  is  in  contrast 
to  the  figures  of  Franken  (70.54%  unilateral  and  29.46%  bilateral). 
The  ratio  as  found  by  Zaubermann  in  Israel  (1967)  was  79:21  as  against 
our  46:54. 


Sex  distribution  : 

In  the  males  the  prevalence  is  4.187%  as  against  1.403%  in  the 
femaies.  This  higher  prevalence  in  male  is  statistically  significant 
(P<.C1)-  It  is  unilateral  in  males  in  1.824%  and  bilateral  in  2.362%. 
The  corresponding  figures  for  the  female  population  are  0.759%  and 
0.643%. 


The  percentage  involvement  in  males  as  reported  by  Franken  is  1.781% 
m  males  and  1 .1 92%o  in  females. 

The  sex  and  age-wise  data  is  compared  with  that  of  Franken-et-al  (1968) 
in  table  47. 


Table  47 


Franken  1968  Ours 
Malero       Female%,       Total%       Ma!e%,        Fema'e%  Tota!«/ 


0-10 

11-20 

21-30 

.47 

31-40 

1.64 

41-50 

3.99 

51-60 

8.29 

Over  60 

9.78 

—  —   .  .03  .05  .56 

—  —  .38  .51  .448 
•21               .35  4.15  .78  2.132 

1.32  10.12  2.89  5  936 

2-91  3.51  13.44  4.36  8.950 

6-55  7.52  17.82  3.66  11.078 

S-ll  9.50  14.32  4.89  10.38 


1.718        1.192         1.498  4.187  1.403  2.864 


Thus  we  notice  a  general  tendency  for  this  to  rise  upto  6th  decade  and  a 
fall  later  (fig  15).  The  rise  in  males  from  2nd  to  3rd  decade  is  significant 
(p<.Ol),  while  in  the  females  the  corresponding  rise  is  not  significant 
(p>.05).  Upto  sixth  decade  the  rise  is  prcgressive  in  males  and  uoto 
5th  decade  in  the  females.  Curiously  enough  this  rise  and  fall  corresponds 
with  the  general  sexual  activity.  In  total  group  it  is  again  significant  From 
6th  decade  onwards,  though  the  figures  show  a  fall  but  further  splitting 
m  two  decades,  as  shown  in  the  table,  does  not  show  any  significant 
difference  (p>.05). 
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Age  distribution 

The  general  prevalence  in  various  decades  is  0.045%,  0.448/0,  2.182,% 
5:936%,  8.950%,  11.078%,  10.044%  and  11.016%  in  1st,  2nd,  3rd,  4th,  5th, 
6th,  7th  decade  and  over  7th  decade.  There  is  thus  a  progressive  rise  upto 
6th  decade.  After  this  it /s  almost  same,  if  at  all  there  is  a  flight  fall. 
Both  the  curves  for  unilaterality  and  bilaterality  fo!low  each  other.  The 
difference  being  that  rise  in  bilaterality  follows  a  decade  later.  Beyond 
6th  decade  unilaterality  shows  a  fall  while  bilaterality  continues  rising.  This 
is  mostly  at  the  cost  of  males. 

Franken-at-al  (1968)  do  not  report  its  occurence  before  3rd  decade,  while 
we  found  its  prevalence  as  0.2%  before  that  decade. 

Pterygium  and  Impairment  of  vision 

Parthasarthy  (1967)  reported  visual  impairment  in  0  032%  of  the  total 
and  mentioned  that  in  2848  cases  of  Pterygium,  no  economic  blindness  was 
encountered.  Franken  et-al  (1968)  found  positive  evidence  of  economic 
blindness  because  of  pterygium.  We  have  not  come  across  any  economic 
blindness  but  unilateral  blindness  was  discovered  in  22  cases  out  of  12743 
cases  and  in  365  Pterygium  cases.  That  underlines  the  greater  surgical  need, 
though  it  is  not  a  hugs  blindness  problem  as  such. 


PTERYGIUM 


AGE  IN  OECAOeS 

Fig.  15 
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Site  (Table  48  ;  Fig.  15) 

Amongst  pterygium  cases,  it  is  nasal  in  86  3%  temporal  in  2.5%  and 
combined  'nasal  and  temporal'  in11.2%o- 

The  general  tendency  for  nasal  occurence  is  similar  in  all  the  decades, 
occurence  being  maximum  in  6th  decade.  The  combined  (nasal  and 
temporal)  series  show  an  erratic  rise  in  unilateral  cases,  while  a  progressive 
rise  from  3rd  decade  onwards  is  noted  in  bilateral  series 

^etiological  considerations 


Cameron  (1965)  has  summarised  the  prevalent  theories.  The  general 
headings  being  infection,  chronic  irritation,  Pinguecula,  radiation,  dietary 
deficiency  and  other  miscellaneous  factors  for  example  conjunctival  venous 
thrombosis,  blood  stasis,  and  diminished  tear  secretion. 

The  chronic  irritation  because  of  dust  and  wind  and  radiational 
concepts  have  drawn  more  attention.  In  this  part  of  the  country 
Franken-et-al  have  studied  the  problem  in  the  dry  belt  of  the  region,  but 
apart  from  general  statement  no  conclusions  have  been  drawn.  The 
region  in  which  the  study  was  undertaken,  though  more  dusty  and 
dry,  but  our  percentage  figures  are  definitely  higher  than  those  reported 
from  that  region  (1.498%  vs.  2.864%,).  We  do  attribute  the  view  of 
general  irritation,  but  that  is  not  sufficient  to  explain  the  whole  picture.  It 
certainly  cannot  explain  its  presence  in  the  first  two  decades.  Generally  the 
exposure  is  maximum  in  3rd,  4th  decades  when  more  field  work  is  being  done 
but  the  prevalence  is  maximum  after  6th  decade.  That  might  be  indicative 
of  seme  such  pathological  process  that  contifiues  to  follow  its  course  once  the 
trouble  starts. 


PINGUECULA 

The  general  incidence  of  this  degenerative  disorder  is  0.187%.  It  is 
maximum  in  the  5th  decade.  In  male  population  it  is  0.254%.  and  in 
female  population  0.099%o.  The  general  pattern  Is  quite  different  from 
Pterygium  and  hence  does  not  support  the  (Pinguecula— Pterygium)  theory 
for  the  production  of  pterygium.  Pathological  similarity  shculd  not  be 
taken  as  an  index  ot  similar  pathogenesis.  At  least  there  is  no  clinical  support 
to  such  a  contention, 
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Table  49 


Ago  Group. 

Male 

Female 

Total 

Percentage 

0-10 

— 

— 

— 

— 

11—20 

4 

4 

0.13 

21-30 

2 

— 

2 

0.11 

31—40 

6 

1 

7 

0.53 

41—50 

3 

4 

7 

0  79 

51—60 

1 

1 

2 

0.29 

61—70 

1 

— 

1 

0.22 

Over  70 

17 

6 

23 

0.18 

Group 

Percentcge-Males 

0.254% 

Females  0.029°o 

Male  Vs.  FerF>ale 

p<0.05. 
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CHAPTER  XI 


Squint 


Examination  of  thft  visual  axes  was  done  by  Hirschberg  and  Cover 
test.''  These  tests  were  carried  out  to  find  out  the  degree  and  type  of 
tropias  encountered  in  the  genera!  population.  Elaborate  and  exhaustive 
tests  were  not  employed  in  the  field.  The  patients  detected  having  squint 
were  referred  to  the  base  hospital  where  the  execution  of  further  investi- 
gations were  possible. 

Persons  having  manifest  squint  were  classified  into  the  following: 

1,    (a)    Concomitant   Squint     (Primary     mostly     following  anisometropic 

amblyopia) 


Prevalence  of  Squint  :  (Table  50) 


Out  of  a"  total  of  12,743  cases  examined  in  both  the  blocks  99  cases 
of  squint  (0.77%)  were  encountered.  Majority  of  the  cases  encountered 
were  of  concomitant  type.  Out  of  a  total  of  99  cases  encountered  of 
squint,  9  8  cases  (98-98%)  were  of  concomitant  variety  while  only  1  case 
(1.01%)  was  of  paralytic  squint. 


Primary  concomitant  squint  constituted  18  cases  (18.1  B'/o)  11  males 
and  7  females,  maximum  number  of  cases  in  this  group  were  in  the  4th 
decade  where  5  cases  were  seen  (4  males  and  1  female). 


In  the  secondary  type  of  concomitant  squint  (Table  51)  maximum 
number  of  cases  were  seen  in  the  first  two  decades  (19  males  &  18  females). 
The  incidence  of  these  cases  was  seen  to  decrease  with  age.  A  total  of  80 
cases  (80.80%)    were  seen  in  the  secondary    group    (31    males  and  49 


(Secondary  to  corneal  opacity  or 


cataract.) 


(b)  Paralytic  Squint. 
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females).  In  this  group  45.45%  had  convergent  squint  and  54.54% 
div^rgpnt  squint.  Franken-et-el  (1968)  found  0.226%  convergent  and  0.379% 
divergent  squint,  in  the  general  population  examined.  Our  figures  for  the 
same  are  0.353%  and  0.423%.  Reporting  from  dry  belt  the  author  has 
given  this  ratio  of  convergent  to  divergent  squint  as  47.23%  and  52.77% 
while  our  figures  for  the  same  are  45.45%  and  54.54%  respectively. 

Paralytic  squint  was  found  only  in  one  case  (1 .0%).  This  patient  was 
a  female  in  the  seventh  decade  and  was  reffered  to  the  base  hospital 
for  diplopia  test  and  other  investigations.  Franken  (.68)  has  reported 
paralytic  squint  in  0.046%  in  total  population  from  dry  belt  unlike  our  figures, 
of  0.007%. 
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Chapter  XII 
Phthisis  Buibi 


Phthisis  buIbi  being  an  ocular  mortality  is  of  interest  to  us.  Its  prevalence 
being  high  (0.29%)  needs  a  separate  consideration  (Table  52.  Fig.  16) 


PHTHISIS  BULBi  IN  PHTHISIS  BULBI  BY 

TOTAL  POPULATON  AETIOLOGY 


A&e  IN  DECADES 

Fig.  16 


Prevalence - 

The  general  incidence  in  the  total  population  examined  is  0.29%.  In 
the  male  population  it  Is  0.32%  while  in  the  females  population  it  is 
0.261%.  Its  bilateral  occurence  is  observed  in  21.05%  and  unilateral  in 
78.95%. 

In  general  it  is  0.044%  in  the  1st  decade,  (0.038%  in  the  males 
and  0.054%  in  the  females),  0.137%  in  the  second  decade  (0.064^;  in 
the  males  and  0.223%  in  the  females);  0.344%  in  the  3rd  decade  (0.415% 
in  the  males  and  0.294%  in  the  females),  0.989%  in  the  4th  decades 
(1.44%  in  the  males  and  0.657%  in  the  females),  0.514%  in  the  5th 
decade  (0.814%  in  the  males  and  0.207%  in  the  females),  0.437%  in  the 
6th  decade  (0.278%  males  and  0.611%  females);  0.446%  in  the  7th  decade 
(0.8%  in  the  males  only);  1.271%  beyond  7th  decade  (1.351%  in  rhe  males 
and  1.136%  in  the  females). 


(91  ) 


Thus,  the  general  prevalence  rises  upto  4th  decade  and  then  shows  a 
progressive  fall.  The  maximum  rise  in  the  4th  dacade  is  due  to  corneal 
ulceration.  The  general  incidence  in  this  decade  is  twice  as  common  in  males 
as  compared  to  females. 

Aetiology: 

In  the  unilateral  group,  corneal  ulcer  is  maximum  (36.6%)  then  in 
order  are  small  pox  (26.6 '4),  not  specif ied  ( 1 0%),  injury  (occupational, 
foreign  body,  recreational)  23.3%  and  prenatal  infection  3.3%. 

While  smallpox  as  such  attacks  children,  the  number  of  cases  with 
phthisis  buibi  in  this  study  due  to  small  pox  are  encountered  in  later  age 
groups.  Amongst  the  total  10  cases,  only  one  is  seen  in  the  1st  decade, 
other  nine  are  seen  in  later  age  groups.  Maximum  number  of  cases  are 
encountered  in  the  3rd  and  4th  decades.  This  shows  that  small  pox  was 
common  some  time  back  but  now  it  is  considerably  lessened.  In  4447  persons 
examined  upto  10  year  age  group,  only  one  person  \^  involved  while  in 
8296  persons  after  10  years,  the  numbar  encountered  is  9  (0.022%  vs. 
0.108%)  a  fall  of  80%  during  the  last  decade.  This  reveals  the  general 
change  in  pattern  following  small  pox  eradication  programme  and  increase 
in  general  awareness  in  the  last  decade. 

Thus  though  smallpox  has  decreased,  the  ulceration  is  still  taking  a 
heavy  toll.  People  being  agriculturists  are  prone  to  injury.  It  is  here  that 
timely  medical  care  is  so  important  and  dissipation  of  knowledge  on  preventive 
aspects  of  ophthalmology  is  needed  rigorously. 
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Chapter  XIII 


Miscellaneous  Diseases 


A.  infections: 


\    Lid  Infections.  (Table  53) 

a)  Blepharitis 

b)  Stye 

c)  Lid  abscess 

d)  Chalazion 

e)  Acute  Dacryo-Cystitis. 

Blepharitis: 

0.42%  of  the  population  i9  affected  as  against  0.1 23%  reported  by 
Franken  (1968)  from  dry  belt.  There  is  progressive  fall  upto  fifth  decade 
and  then  a  small  rise.  After  3rd  decade  the  curve  is  almost  straight.  The 
males  are  more  affected  (0.54%)  as  against  females  (0.29%).  The  difference 
is  significant  (p<.05). 

Stye  : 

The  general  involvement  is  0.42%.  The  incidence  being  same  in  males 
and  females.  Franken-et-a!  found  its  prevalence  rate  as  0.056%  in  the  dry 
belt  of  this  region.  In  this  study  the  maximum  prevalence  encountered  is  in 
the  second  decade. 


Lid  Abscess: 

This  was  encountered  in  0.1 6%of  the  cases. 
Chalazion  : 

in  general  its  incidence  is  0.35%o.  There  is  no  difference  in  males  and 
females  (0.34%  in  males  and  0.36%  females).  This  being  maximum  in  the 
4th  decade.  The  general  pattern  does  not  correspond  with  either  prevalence 
of  trachoma  or  ^conjunctivitis.  Franken-et-al  reported  its  incidence  as 
0.211%. 
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Dacryo-Cystitis  : 


Franken  in  his  survey  work  has  reported  an  incidence  of  0.27%  for 
chronic  dacryo-cystitis  and  0.6  5%  for  blocked  ducts  (total  0.92%j.  They 
tried  dye  test  in  cases  of  watering.  In  our  own  experience  dye  test  gives  very 
false  negative  results,  and  so  no  such  test  was  conducted.  However  watering 
being  a  common  complaint  and  without  syringing  it  is  difficult  to  reach  at  a 
diagnosis  of  blocked  ducts.  It  is  difficult  to  conduct  such  a  test  in  survey. 
Previous  history  in  cases  of  chronic  dacryo-cystitis  is  usually  not  forthcoming 
for  the  simple  reason  that  commonest  cause  of  scarring  encountered  in  this 
region  is  believed  to  be  due  to  trachoma  and  this  being  such  an  insidious 
process  that  no  past  history  is  available. 

All  the  same  acute  dacryo-cystitis  was  encountered  in  only  one  female 
in  the  first  decade. 

Lid  Infections  Compared.  (Table  54j 

Blepharitis  rate  is  higher  in  Kharar  Block  as  compared  to  Raipur  Rani 
block.  Otherwise,  chalazian,  stye,  phthisis  buibi  do  not  show  any  change  in 
the  general  pattern  in  the  two  areas  surveyed. 

Conjunctival  and  Corneal  Infections.  (Table  55) 

Survey  being  rural  based,  fhe  mild  irritative  causes  are  a  part  of  village 
life.  Mostly,  persons  being  agriculturists  and  the  profession |being  still  in 
the  process  of  mechanisation,  most  of  the  work  is  done  with  hand  and 
the  help  of  animals.  Thus  both  sowing  and  harvesting  entail  exposure 
to  trauma.  Superadded  to  this,  are  the  gei^eral  weather  conditions  with  the 
maximum  burden  of  work  on  the  farmer  throughout  the  year.  Th  us  chances 
of  getting  conjunctivitis  and   corneal  ulcerations  are  many. 

Incidence  of  conjunctivitis  encountered  is  2.542%  as  against'^9.49% 
reported  from  dry  belt  by  Franken.  U  is  highest  in  the  first  decade  (4.47%) 
and  then  shows  a  progressive  fail.  Males  are  more  affected  as  compared 
to  the  females  (3.26%  versus  1 .75%).  This  is  highly  sign ificant  (p<.01). 
This  shows  that  even  though  working  conditions  for  women  are  in  no  way 
better  as  they  have  to  work  m  the  smoke  of  kitchen  most  of  the  time,  apart 
from  going  to  the  fielc's  as  we!!,  but  they  are  much  less  affected.  The 
active  corneal  ulceration  encountered  was  in  0.055%.  The  general 
incidence  shows  a  rise  with  age  upto  4th  decade.  In  fhe  male  population 
the  prevalence  is  0.059%  and  in  the  females  0.049%.  Thus  it  is  not 
directly  related  to  the  field  work  and  is  not  traumatic  in  most  of  the 
cases. 


Superficial  Punctate  Keratitis  : 

Only  one  patient  was  encountered  in  Kharar  Block. 
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Conjunctival  and  Corneal  Infections  Compared: 

Both  these  infective  conditions  are  much  more  common  in  Kharar 
Block.  Conjunctivitis  is  3.43%  in  the  Kharar  Block  and  0.95%  m  the 
Raipur  Rani  Block  while  corneal  ulceration  is  0.07%  m  the  former  and 
0.021%  in  the  latter  block. 

Congenital  Diseases  (Table  56) 

Epicanthus  is  encountered  in  0.008%,  ptosis  in  0.118%,  ectropion  in 
0.016%,  Congenital  nevus  in  0.22%,  Limbal  nevus  in  0.016%.  heredo-macular 
degeneraiton  in  0.023%,  congenital  coloboma  (ins  and  ciliary  body;  m 
0.016%,  opaque  nerve  fibres  in  0.008%,  and  colour  blindness,  (red  green 
deficiency)  in  0.086%. 

Allergic  diseases  (Table  57) 

0.063%  is  the  general  incidence  of  allergic  disorders  •"countered.  This 
is  more  in  Kharar  Block  (0.074%)  as  compared  to  Raipur  Rani  Block  (0.043%). 
The  type  of  the  disorders  enlisted  under  this  heading  are  allergic  lid  oedema, 
allergic  dermatitis,  spring  catarrh  and  phlycten. 

Other  acquired  diseases  (Table  58,59) 

Other  acquired  diseases  are  tabulated.  Pterygium,  Pinguecula,  Squint  are 
separately  discussed  under  separate  headings. 
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CHAPTER  XIV 
Summary  And  Conclusions 


The  results  of  survey  conducted  in  the  two  blocks,  Raipur  Rani  Block  of 
Haryana  and  Kharar  Block  of  Punjab,  during  the  past  two  years  and  a  half 
are  presented.  By  drawing  a  simple  random  sample  from  one  block  and  a 
stratified  sample  from  the  other  block,  a  house  to  house  survey  was 
conducted  to  cover  5%  and^8%  of  the  population  in  the  two  block; 
respectively.  In  all  12743  persons  were  examined,  52.50%  being  males 
and  47.50%  females.  The  ratio  of  1:0.90  so  covered  was  akin  to  the 
general  population  distribution  figures  of  1 :0. 87  as  taken  from  the  figures 
projected  from  1961  census. 

77.290%  of  the  persons  so  examined  had  perfectly  norma!  vision  while 
the  rest  32.8%  had  vision  less  than  normal  in  one  or  both  the  eyes. 
5.132%  had  loss  of  vision  because  of  refractive  errors  (2.777%  being 
myopic  while  2.354%  hypermetropic).  Rest  of  the  loss  could  be  accounted 
by  various  ocular  diseases.  The  general  pattern  of  both  types  of  refractive 
errors  is  disscussed. 

The  prevalence  of  economic  blindness  encountered  is  3.2%,.  In  male 
population  it  is  2.862%  an  d  in  female  population  it  is  3.616%.  The 
significantly  higher  prevalence  of  blindness  in  females  is  due  to  presence 
of  cataract  which  was  more  in  females  than  in  males,  the  prevalence  of 
other  blinding  diseases  remaining  the  same. 

By  site-type  the  involvement  of  lens  was  observed  to  be  in  maximum 
number  aud  then  in  order  of  prevalence  it  was  'cornea  sclera',  'site-type 
indefinite',  'eye  ball  in  general',  -optic  pathology'  and  lastly  'retinal 
diseases'. 

Aetiolooically  senile  changes  act  as  causative  agents  in  maximum  number 
ofcase*^  The  next  in  order  is  'infectious  diseases'.  The  next  group  in  order 
of  freau^ncy  was  'aetiology  Indefinite  or  not  reported  group'.  Injuries 
and  poisonings'  and  'prenatal  influence'  were  the  next  causes  in  that  order. 

fiq  690%  of  this  blindness  is  curable  and  30.4907o  incurable.  The 
nreventibility  of  blindness  in  general  is  27.290%.  In  the  series  of  curable 
blind  this  preventibility  is  9.51%  while  in  the  incurable  bimdness  series 
this  oreventibility  is  67.74%.  Unilateral  blindness  prevalence  is  almost 
same  as  bilateral  blindness  i.e.  3.272%.  In  causative  factors,  cataract 
rates  first  and  then  in  order  are  'corneal  opacity',  'eye  ball  in  general 
and  others.  The  similarity  of  general  pattern  in  both  the  unilateral  and 
bilaleral  blind  is  striking. 

(104) 


The  general  prevalence  rate  of  trachoma  was  54.86%  (55.24%  in 
males  and  54.45%  in  females).  Stage  I  &  II  was  encountered  in  1515% 
while  84  85%  had  III  and  IV  stage.  3.97%  of  all  the  trachoma  patients 
had  one  of  the  trachoma  sequalae  i.e.  entropion,  trichiasis,  xerosis. 
Entropion  and    trichiasis    were  seen  in  1.35%  while  xerosis  in  2.34%. 

4  51%  of  the  examined  population  were  seen  to  have  corneal  opacities, 
(3  9y  males  and  5.1%  females).  Amongst  the  causes  encountered,  trachoma 
and  miscellaneous  group  ranked  first.  Next  in  order  of  freauency  were 
ulcer  tmcllpox,  injury,  surgery  and  dystrophy  in  that  order.  In  24%  trachoma 
could  be  labelled  as  a  definite  cause  while  in  the  majority  where  no 
definite  cause  could  be  attributed  or  where  trachoma  was  held  responsible 
by  implication,  are  grouped  under  miscellaneous'  heading. 

The  prevalen'^e  of  corneal  opacity  in  the  female  population  was  signi- 
ficantly higher  in  females  as  compared  to  males. 

The  bilaterality  of  the  corneal  opacities  is  42.09%  and  the  remaining 
57  91%  are  unilateral.  More  than  one  fourth  (26.26%)  of  these 
patients  having  corneal  opacities  ware  economically  blind.  Thus  persons 
who    need  keratoplasty   are    2.57%  in  the  general  population. 

Cataract  and  aphakia  combined  were  encountered  in  10.484%  in  general 
population,  (males  9.735o/,,  females  11.331%).  Only  aphakia,  without 
cataract  was  encounetered  in  1-451%  of  the  populatioc  (1.44b%m  rriales 
and  1  469%  in  females).  While  aphakia  did  not  show  any  statistically 
significant  difference  between  males  and  females,  the  combined  group 
showed  prevalence  significantly  more  in  the  females  than  in  the  males. 
The  higher  prevalence  was  noticed  in  the  4th,  5rh  and  7th  decades 
1  687%  of  the  total  population  had  mature  cataract.  (16.4%  having  bilateral 
and  83  6%  unilateral  cataract).  For  every  1000  patients  of  aphakia  there  were 
1 162  of  cataract,  who  needed  immediate  surgery. 

Glaucoma  prevalence  in  general  population  was  0.486%  (2-264%  above 
vears     1641%    above    30    years).    Primary  glacuoma  was   58%  and 
secondary  glaucoma    42%.  In  all  45%  of  the    glaucoma    patients  have 
reached  the  stage  of 'absolute    glaucoma.'    The  prevalence  in  females  was 
significantly  higher  than  in  males. 

Other  diseases  of  the  eye  are  grouped  under  headings  of  infection, 
allergies,  congenital  and  other  acquired  diseases.  Amongst  these,  pterygium, 
Pinguecula,  squint,  are  separately  discussed  while  ^^her  less  common 
diseases  are  tabulated.  Phthisis  bulbiis  encountered  m  0.29%  of  tne 
population  and  accounts  for  1.2%  of  the  economic  blind,  therefore  an 
additional  separate  space  has  been  allotted  for  this. 
Conclusions  : 

If  we  project  these  figure?  to  the  entire  states  of  Punjab  and  Haryana 
(1971  census)  the  total  number  of  blind  are  750212 

Curable  blind  are  522335 
Incurable  blind  are  227877 


40 
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Patients  wh^  can  be  immediately  rehabilitated  by  cataract  surgery  are 
395502  and  the  number  of  those  wh )  need  cornaal  surgery  is  60251  4. 
Apart  from  the  urgency  of  relief  work  the  problem  of  rehabilitation  of 
incurable  blind  is  also  colossal  in  both  the  states.  The  need  for  creating  a 
'  Rehabilitetion  and  Vocational  Counselling  Unit"  in  each  stale  with  branches 
in  each  district,  is  the  paramount  need  brought  out  by  this  survey.  This 
would  not  only  help  the  state  to  save  colossal  amount  of  money  being 
lost  by  the  unproductive  blind  people,  but  would  also  bring  a  ray  of  hopa 
and  a  smile  of  cheer  to  this  helpless  mass  of  humanity,  to  be  able  to  get 
social  acceptability  add  permanent  adjustment  in  the  family  and  commu- 
nity. 

If  we  calculate  the  loss  in  terms  of  earning  capacity  at  the  rate  of  Rs. 
881  /-  per  capita  per  annum  the  total  loss  in  both  the  states  is  Rs.  66,09,36,772 
per  annum.  And  the  loss  due  to  the  attendants  who  |spend  time  at  2  hours/ 
day  in  looking  after  the  blind  (taking  the  working  hours  as  8  hours/dayj 
is  Rs. 165234193.  The  cost  of  supporting  a  blind  man  at  the  rate  of  Rs.  30/- 
per  month  per  blind  person  is  Rs.  2,70,07,632  per  annum.  Thus  the  gross 
loss  to  both  the  states  is  to  the  tune  of  Rs.  85,31,778,597  per  annum 
(about  Rs.  85  crores). 

Now  think  of  the  human  misery.  Taking  life  expectancy  to  fbe  52 
years  the  total  period  endured  by  the  blind  in  perpetual  darkness  is  over 
52,70,638  years  (over  5  million).  This  period  can  be  made  fruitful  and 
worth  living  only  if  all  the  Govt,  and  private  agencies  look  to  this 
problem  from   human  angle  and  take  it  up  on  priority  basis. 
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Serial  No. 


Card  No. 


Date 


Name  Age  Occupation  : 


Muuitf^s  uepenaanis 

S.M.C.W. 

Income  Literate/illiterate 

Nutrition  :  Good/Average/Poor 
Vegetarian/Non-Vegetarian 

Complaints  : 
Past  History  : 

whether  consulted  the  Doctor  or  not  at  any  moment. 

1.  Student 

z.  hieid  Worker 

3.  Office  Worker 

4.  Teacher/Engineer 

5.  Bussinessman 
6.  Housewife 

EXAMINATION  |     R.  E.     |     L.  E.     |  EXAMINATION 

1  k  R.E.     1  L.E. 

VISION  : 
Uncorrected 
Corrected 
Color  Vision 

REF.  ERROR 
WITH  NUMBER 

Myopia 

Hyperopia 

Astigmatism 

Presbyopia 

AMBLYOPIA  : 
SQUINT  : 

Paralytic 

Concomitant 

Convergent 

Divergent 

Vertical 

LIDS: 
Congenital 
Inflammatory 
Neoplasm 
Any  other  affec- 
tion 

Lid  Margin 

CONJUNCTIVA  : 

Conjuctivitis 

Bulbar 

Limbus 

Pannus 

Progressive 
Regressive 

Herbert's  pits 

Scarring 

PALPEBRAL 

Follicles 

1  .'Trachomatous 

2.  Spring  Catarrh 

3.  Folliculosis 
Papillae 
Scarring 

FORNIX  : 
PTERYGIUM 

Nasal 

Temporal 

Both 

Vascular  &  Fleshy 
Thin  &  Avascular 
Diagramsfor  its 
extent 

Xerosis'^ 
Bitot's  spots 
and  the  site) 

TRACHOMA  : 

Active 

Healed 

Stage 

Sequalae 
LAC.  SAC  : 
CORNEA : 

Ulcer 

Vessels 

Ooacity 

Nebular 

Macular 

Leucoma 

Lucoma  adh. 

Staphyloma 

(  107  ) 


__EXAMINAriON     |     R.  E. 

ETIOLOGY  OF  C. 
OPACITY 

Post  ulcer  Infec- 
tion Traumatic 

Trachoma 

Deep  Keratitis 

Dystrcphy 

Keratomalacia 
Chemicals 

IRIS  &  C.  BODY  : 
IRIS  : 

Pupil 

LENS  : 

Normal 

Cong.  Cataract 

Traumatic  " 
Diabetic 
Senile 
Presenile 
Incipient — 
Cortical 
Nuclear 
Color 

Subluxated  lens 

MATURE 

Cortical 
Nuclear 
Color 


L,  E, 


SUMMARY 
Normal  sighted/Partial  sighted 
One  eye  blind /Both  eyes  blind 
Better  than  6/60  but  field 
restricted  20° 
6/60  in  better  eye 
3/60-6/60 
2/60-3/60 
Less  than  2/60 
Light  projection 
Light  preception 
Absolute  blindness 

DIAGNOSIS 


Right 


Refractive  error 
Lids 

Pterygium 
Trachoma 
Squint 

Corneal  Opacity 
Catatract 
Aphakia 
Glaucoma 
Optic  Atrophy 
Any  Other 


Left 


EXAMINATION 

HYPERMATURE  TYP 
Morgagnian 
Calcified  capsule 
Shrunken 
Swollen  ens 
APHAKIA  ; 
INTRAOCULAR 
PRESSURE 
Normal 
Raised 
Glaucoma 
TYPE  :  Congenital 
Primary  Narrow  angle 
Open  angle 
SECONDARY 
Cause 
ABSOLUTE 
VITREOUS 
FUNDUS: 
OPTICI  DISC 
Macula 
Blood  vessels 
Any  other  positive) 
finding) 

EYEBALL  &  EXTRA 
OCULAR  MUSCLES 

Proptosis 

Panophthalmitis 

Phthisis  Buibi 

Nystagmus 
CRANIAL  NERVE 
PALSY  PERIPHERAL 
FIELDS 


R  E. 


L.  E. 


I 


REFRACTION 


TREATMENT 
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EYE  RELIEF,  REHABILITATION  &  SURVEY  PROJECT  CHANDIGARH  (INDIA) 
Chief  Investigator :     Dr.  I.  S.  Jain 

DEPARTMENT  OF  OPHTHALMOLOGY, 
Postgraduate  Institute  of  Medical 
fc'ucalicn  &  Research,  Chandigarh. 

OPHTHALMOLOGIST'S  REPORT  OF  EYE  EXAMINATION 

Card  No.  

O.P.D.  No.  

Nanie  :    first  middle  last  

Address       :    Home  No.  City  or  Village  Block  -District  

Date  of  birth  or  Age  —Economic  status  v.  poor/poor/average/good 

Sex  :  A  Male  yy  Female  

Occupation  before  vision  impairment 

1.  HISTORY 

A.  Probable  age  at  onset  of  severe  vision  impairment. 
Right  eye— — —  Left  eye  ^  

B.  Severe  ocular  infections,  injuries,  foperations,  if  any,  with  age  at 
time  of  occurrence  ■  

C.  Were  patients  parents  blood  relatives?-  Is  patient's  ocular 

condition  believed  to  have  occured  in  any  blood  relative(s)?  If  so, 

what  relationship(s)  ?   


MEASUREMENTS 
A.    Visual  Acuity  Distant  Vision 


Nesr  Vision 


With  best  correction  With  best  correction 
with  ordinary  lenses        with  ordinary  lenses 


R.E. 
L.E. 
B.E. 


B.    Field  of  Vision. 

Right  Eye  Angle  substended  by  widest 

Left  Eye  diameter  of  field  of  vision. 


(  l09  ) 


C.    Intraocular  Pressure 


Tension  in  mm.  Hq  •  R  E  i  f  /r> 

ly  .  n  c.  L.t.  (Gm.  wgt. 

calibration  ) 


-Yr.  of 


III.    CAUSE  OF  BLINDNESS  OR  SEVERE  VISION  IMPAIRMENT 
A,    Present  ocular  condition  (s)  responsible  for 
vision  impairment.    (If  more  than  one 
specify  all  but  underline  the  cne  which' 
probably   first   caused    severe  vision 
impairment) 


R.E.  

L.E.  


B.  Preceding  ocular  condition;  if  any  which 
led  to  present  condition,  or  the  underlined 
condition,  specified  in  A. 

C.  Etiology  (underlying  cause)  of  ocular 
condition  primarily  responsible  for  vision 
impairment  (e.g.  specific  disease,  injury 
poisoning,  heredity  or  other  prenatal 
influence) 


R.E. 


I.E.— 
R.E. — 


LE.  


If^etiology  is  Injury  or  poisoning,  indicate  circumstances  and  kind  of 
object  or  poison  involved.—  

Has  patient  had  any  nonocular  disease,  not  specified  in  C  which 

could  have  contributed  to  the  vision  impairment  ?  L  if 

specify   " 


IV.    PROGNOSIS  AND  RECOMMENDATIONS 

A.    IS  patient's  vision  impairment  considered  to  be  :  Stable-Deteriorating 
—Capable  of  improvement— Uncertain- 


B.  What  treatment  is  recommended,  if  any?  

C.  Is  re  examination  advised  ?  ,f  so,  after  what  interval?-. 

D.  Other  recommendations  :  .  .  


Examining  Ophthalmologist 


Date  of  examination 
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STANDARD  CLASSIFICATION  OF  CAUSES  OF 
SEVERE    VISION   IMPAIRMENT    AND  BUNDNESS 

1966  REVISION 
1,  CLASSIFICATBON  BY  SITE   AND  TYPE    OF  AFFECTION 


EYEBALL  IN  GENERAL 
110  Glaucama.  Subdivided: 

111  Glaucoma,  open  anglft 

112  Glaucoma,   closed  angle 

113  Glaucoma,  type  not  specified 
115  Hydrophthalmos 

120  IViicrrrhthaimos 

125  Anophthalmos,  congenita! 

130  Albinism 

140  Myopia 

141  Other  refractive  error 

147  Muiiipie  congnenital  ocular 

malformations 
150  Pancphthaimiiis,  endophthalmitis 
1  55  Atrophic  globe 
1190  Other  affection  of  eyeball 
CORNEA,  SCLERA 
310  Kf  ratoconjunctivitis 
31  1  Interstitial  keratitis 

314  ScleritlG 

315  Panrujs 

318  Other  keratitis 
'330  Kerc.tomalacia 
340  Other  ccmeal  dystrophy 
370  Keratcconus 

|390  Other  affection  of  cornea  or  sclera 
LENS 

410  Cataract,  subdivided  : 
411  Cataract,  uncpeiated 

!       412  Cataract,  operated 

413  Cataract,  no  report  ccnctrning 
operation 

l420  Dislcca'ed  lens 

i'490  Other  affection  of  lens 

UVEAL  TRACT 

510  Uveitis,  iritis,  iridocyclitis, 

choroiditis 
520  Chorioretinitis 
530  Choroidal  degeneration 
570  Sympathetic  ophthalmia 
575  Absence  of  iris,  congenital 


590  Other  affecfion  of  iris,  ciliary 

body  or  choroid 
RETINA 
610  Retinits 
615  Retinopathy 
630  Retrolental  fibroplasia 
640  Detachment  of  retina 
650  Retinitis  pigmentosa 
660  Mr^cular  decjeneration 
670  Other  retinal  degeneration 
690  Other  affection  of  retina 
OPTIC    NERVE,    OPTIC  PATHWAY, 
VISUAL     CENTER,  OCULOMOTOR 
CENTERS 

710  Optic  neuritis,  including 

retrobulbar  neuritis 
720  Optic  nerve  atrophy 
725  Colobcma  of  optic  nerve, 

congenital 
730  Other  affection  of  optic  nerve 
750  Other  affection  of  optic  pathway 

or  visual  center 
7^0  Nystagmus 
VITREOUS 

810  Vitrecus  haemorrhage 

890  Other  affectirn  of  vitrecu^ 

SITE    AND    TYPE    INDEFINITE  OR 

NOT  RFPORTED 

915  Amblyopia 

950  Multiple  affections  reported  with- 
out indication  of  priority  as  to 
cause  of    severe  vision  impair- 
ment. Subdivided: 
"^951     Glaucom.a     and  cataract 
without  mention  of  retinal 
affection,  any  type,  with  or 
without  other  affection 
''952    Glaucoma  and  retinal  affec- 
tion,   any     type,  without 
mention  of  cataract,  with  or 
without  other  affection 
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'  953  Cataract  and  retinal  affection 
any  type,  without  mention 
of  glaucoma,  with  or  wilh- 
out  other  affection 

°954  Glaucoma,  cataract,  and 
retinal  affection,  any.  type, 
with  or  without  other  affec- 
tion 

°955  Glaucoma  in  any  other 
combina-  tion 

''956  Cataract  in  any  other  combi- 
nation 


°957  Retinal  affection,  any  typ®. 

in  any  other  combination 
°958   Myopia,    degenerative,  in 
an  combination 
(category  added  for  MRA) 
'979  All  other 

990  Site  and  type  of  affection  not  es- 
tablished on  examination  or  not 
reported 

°Do  not  use  for  degenerative  myopia. 
Code  958,  instead. 


II.  CLASSSFICATION  BY  ETIOLOGY 


INFECTIOUS  DISEASES 
11.00  Diphtheria 
12.00  Fungus  infection 
13-00  Gonorrhea 
14.00  Herpes  simplex 
14.50  Herpes  Zoster 
15.00  Measles 

16.00  Meningococcal  infection 

17.00  Onchocerciasis 

18.00  Rubella 

19.00  Scarlet  fever 

20.10  Syphilis,  specified  as  prenatal 

20.20  Syphilis,  other 

21.10  Toxoplasmosis,    specified  as 

prenatal 
21.20  Toxoplasmosis,  other 
22.00  Trachoma 
23.00  Tuberculosis 
24.00  Leprosy 

28.10  Other     identified  infectious 
disease,  specified  as  prenatal 

28.20  Other  iden  ified  infectious 
disease 

29.10  Unidentified  infectious  disease, 

specified  as  prenatal 
29.20  Unidentified  infectious  disease, 

other 

INJURIES,  POISONINGS 
A.  Causa!  activity 

31.  Occupational  activity 

32.  Military  activity 

33.  Household  activity 

34.  Recreational  activity 

35.  Transportation,  Traffic 

36.  Birth  process 

37.  Surgical  or  medical  procedure 


38.  Act  of  violence 

39.  Prenatal  event 

48.  Other  casual  activity  specified 

49.  Causal  activity  not  specified  or  no 
specified  causal  activity 

6.  Causa/  agent 

.01  Chemical  causing  burn 

.03  Radiation,    including  radiant 
heat 

.04  Firearm 

.Ob  Fireworks 

.06  Other  explosive 

.07  Airgun  or  slingshot 

.08  Blow  or  fall 

.09  Foreign  body  in  eye 

.1 1  Methyl  alcohol 

.12  Lead 

.13  Oxygen 

.14  Quinine 

.1  5  0  her  toxic  agent 

.18  Other  nontoxic  agent 

.19  Causal  agent  not  specified  or 
no  specific  causal  agent 
NEOPLASMS 
51.00  Retinob!a«^toma 
52.00  Melanoma,  malignant 
53.00  Phakomatosis 
56,00  Neoplasm  of  pituitary  gland  or 
stalk 

57.  0  Other  intracranial  neoplasm 

59.00  Other  neoplasm 

DISEASES    OR    DISORDERS  NOT 

ELSEWHERE  CLASSIFIED 

61.00  Anemia  or  other  blood  disease 

62.10  Dibetes  meliitus 

62.20  Senile  degeneration. 
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Subdivlo'ed  : 

62.21  Senile  degeneration  indi- 
cated by  repotted  diagnosis 

62.22  Senile  degeneration  assum 
-ed  from  age  and  other 
reported  data 

62.30  Nutritional  deficiency 
62.90  Other    metabclic    or  growth 
disorder 

63-00  Renal   disease  other  than 

complication  of  pregnancy 
64.10  Cerebrovascular  condition 
64.90  Other  disease  of  the  circulatory 

system 
65.10  Multiple  sclerosis 
6P^.20  Other  demyelinating  disease 
65.90  Other  disease  of  the  central 

nervous  system 
66.00  Psychogenic  disorder 
67.00  Complication  of  pregnancy 
68.00  Sarcoidosis 
69.00  Noninfectious  inflammatory 

disease 

78.00  Other  specified  disease  or  dis- 
order not  elsewhere  classified 
PRENATAL  INFLUENCE  NOT 
ELSEWHERE  CLASSIFIED 
80,00  Hereditary  origin  probable  or 


possible  Subdivided: 
80.10  Hereditary  origin  probable 
or  possible,  occurrence  in 
genetic  family  reporte 
80.20  Hereditary  origin  probable 
or  possible,   occurrence  in 
genetic  family  not  reported 
89.00  Congenita!  origin  not  elsewhere 
classified 

ETIOLOGY     INDEFINITE    OR  NOT 
REPORTED 

91.00  Unknown  to  science 

95.00  Multiple  etiologies  for  cases  of 
multiple  affections  included  in 
site  and  type  categories  950- 
979.  Subdivided: 

95.01  Senile  degeneration  and 
diabetes  mellitus,  with  or 
without  other  etiology 

95.02  Senile  degeneration  and 
other  etiology  except 
diabetes  mellitus 

95.03  Diabetes  mellitus  and  other 
etiology  except  senile 
degeneration 

95.99  All  other 
99.00  Etiology    not    established  on 
examination  or  not  reported 
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